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1. Presentation of the system 


The C7000 control system offers a maximum of operating 
safety for industrial applications combined with two versi- 
ons for the operator interface. The C700010C takes charge 
of the control in itself and the optional C7000 Advanced 
serves as a comfortable operator interface. 


Distributed intelligence in networking cells represents the 
most reliable system whenever operating safety is the 
target. This is exactly how the Stulz C7000 control system 
works, each A/C unit possesses its own controller while all 
controllers can be linked together in a bus system. 


Beyond the basic air conditioning functions, the C7000 
control system provides some interesting features like an 
intelligent management of high/low pressure-alarms, a pro- 
portional fan speed control which opens a wide spectrum 
of applications and time-based functions like: 


- week timer 
- unit sequencing within definable unit groups 


Awatchdog on the IOC board monitors the CPU function 


Analog (A) and digital (D) in- and outputs 


toc 
EAIO 
EDIO 

Maximum equipment w 
10C +3 EAIO 16 | 
10C +3 EDIO 4 [4 


10C +4 EAIO 
lOc +4 EDIO 


Extension board for analog in- and outputs 
Extension board for digital in- and outputs 
Extension board for up to two electronical expan- 
sion valves 

Extension board for a RS485 bus 


and produces a restart, as soon as for 0,5 seconds no 
CPU activity could be detected. 


The heart of the C7000 control system is the C7000 I/O 
controller on which up to 4 EAIO/EDIO for additional in- and 
outputs can be perpendicularly plugged. The exploitation 
of the third dimension provides maximum accessibility and 
an easy board exchange in case of modifications. 


The C7000 control systems manages 4 busses: 

1. IIC-bus for the communication between the C7000 
V/O controller and the EAIO/EDIO 

2. RS485 |0-bus for the communication among the A/C 
units 

3. RS485 BMS-bus for the communication with a buil- 
ding management system 

4. RS485 component bus (e.g. for EVD driver, uPC) 


For service purposes like software download and control 
via laptop a RS232 interface is located on the I/O controller 
the same as on the C7000 Advanced. 


1 x RS485 10-bus, terminals 
4x IIC-Bus, SUB-D15 
EBUS conn. SUB-D15 

RS232, SUB-D9 
lIC-Bus, SUB-D15 
IIC-Bus, SUB-D15 
IIC-Bus, SUB-D15 

VO controller conn. SUB-D15 

RS485 BMS-bus, terminals 
RS485 component bus, terminals 
2 x RS485 |O-bus + BMS, 
terminals 
2 x RS232 BMS + service, 
SUB-D9 


IIC-Bus: internal data bus in the IO controller 


This manual is based on the software versions IOC-V6.47 and AT-V4.54. 


Subject to technical modifications. 
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2. Hardware components 
2.1 I/O controller (C7000 IOC) 


Technical Data: 
Voltage supply: 
Power consumption: 
Fuse: 

Operating temp.: 
Storage temp.: 


24(4+15%) V (AC) 
9,6 VA 

2 Atime-lag 
5°C...40°C 
-30°C...60°C 


Onboard LEDs 

The function of the digital inputs is displayed by 
green LEDs: 

ON: voltage present 

OFF: no voltage (alarm, failure) 

The function of the digital outputs is displayed by 


red LEDs: 
ON: relay active 
OFF: relay passive 


The OK-LED displays the IIC-bus clock. This is the 
pulse for sensor evaluation too. 

The TX1/RX1-LEDs indicate data traffic on the 
V/O bus (port 1). 

The Error-LED lights up at any time, when an alarm 
has occurred. 


Pin position of X1 


if 


41 


Service port 
RS232 


JP7 DIP-switches 


ext. board 


plug for EBUS JP9 JP8& 


Jumper setting depending on sensor types 


ooh a 
ooo 


Jp n° | Pos.1-2| Pos.2-3 

| AINA 2 

2 < 

2/ AIN2 3 z 
4sockets | = § 2 

2 AIN3 4 ay 3 
EDIOs/ £ | AIN4 5 

< 
ae AINS 6 | can not be used* 


“exception: for PT1000/100 in existing in- 
stallations 


Jumper for software download 


Error-LED Jp n°} Pos.1-2 | Pos. 2-3 
Bus driver module 

for 1O-bus 7 | Operation | Download 
For further information, 


see page 16. 


EBUS activation 


Jp n° Function, when set 
8 EBUS Port 2 disabled 
9 EBUS Port 3 disabled 


Jp and Jp9 have to be set, ifno EBUS extension 


green LEDs for 
digital inputs 1-11 


red LEDs for 
digital outputs 1-7 


Cd 


board is present. On the contrary, it has to be 
removed to enable the extension RS485 busses 
on a plugged EBUS extension board. 
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Assignment - I/O controller 
The assignment depends on the unit version (DX1, DX2, CW). A DX1-unit is an A/C unit with one refrigerant circuit, a DX2-unit is 
an A/C unit with two refrigerant circuits. A CW-unit is an A/C unit with one or two water circuits (CW/CW2-versions). 

E.g.: ALD 371 GE -> DX1, ASU 462 ACW -> DX2, ASD 950 CW -> CW 


a 
= 


Designation DXxX1 Dx2 cw 
24VAC 
GND 
GND : : - 

Din1 Fan failure Fan failure Fan failure 

Din2 Compressor failure Compressor failure 1 Pump failure 1 
Din3 Low pressure Low pressure 1 Chiller failure 

Din 4 E-reheat failure 1-3 E-reheat failure 1-3 E-reheat failure 1-3 
Din5 Filter alarm Filter alarm Filter alarm 

Diné Humidifier failure/ENS 20uS | Humidifier failure/ENS 20S | Humidifier failure/ENS 20S 
Din7 Water detection Water detection Water detection 
Dins Ext. alarm 1 Compressor failure 2 Ext. alarm 1 


Ext. alarm 2/ 
Hotgas reheat alarm (OTE) 


Din 10 Remote on/off Remote on/off Remote on/off 
Din 11 Fire stat Fire stat Fire stat 
Dout 1 (NO) 
Dout 1 (COM) Enable fan Enable fan Enable fan 
Dout 1 (NC) 
Dout 2 (NO) 
Dout 2 (COM) Compressor Compressor 1 Pump 2 
Dout 2 (NC) 
Dout 3 (NO) 
Dout 3 (COM) E-reheat 1 E-reheat 1 E-reheat 1 
Dout 3 (NC) 
Dout 4 (NO) 
Dout 4 (COM) 
Dout 4 (NC) 
Dout 5 (NO) 
Dout 5 (COM) 
Dout 5 (NC) 
Dout 6 (NO) 
Dout 6 (COM) Common alarm 1 Common alarm 1 Common alarm 1 
Dout 6 (NC) 
Dout 7 (NO) 
Dout 7 (COM) Louver Compressor 2 Louver 
Dout 7 (NC) 


Power supply Power supply Power supply 


=J=]olo/NJolalalo[n]— 


ic) 


Ding Low pressure 2 Ext. alarm 2 


E-reheat 2 / Hot gas E-reheat 2 / Hot gas 
reheat / HWR reheat / HWR 


E-reheat 2 or HWR 


Dehumidification or Dehumidification or 


Hotgas-bypass Hotgas-bypass on/off Humidifier or ENS 


HWR - hot water reheat 
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Assignment - I/O controller (continued) 

Pin | Designation DX1 Dx2 cw 
36 |+15V . . = 

Active sensor 1 Active sensor 1 Active sensor 1 
37_|GND | 
38 |Ain1 Room/return air temp. Room/return air temp. | Room/return air temp. _| 
39 |Ain2 Room/return air humidity | Room/return air humidity | Room/return air humidity 
40 |+15V . e eo 
ea Active sensor 2 Active sensor 2 Active sensor 2 
41 [GND | 
42 |Ain3 Supply temperature / Supply temperature / Supply temperature / 

Water temperature (CW) | Water temperature (CW) | Water temperature (CW) | 
43 |Ain4 Supply humidity Supply humidity Supply humidity 
44 |+Ub 
45 |GND : = . 
= no function no function no function 
46 |AinS 
47 |GND 
48 | Aout 1 
Fan Fan Fan 

49 |GND 
50_|Aout 2 GE/CW valve/pump 1 or | GE/CW valve/pump 1 or CW valve/pump 1 
51 |GND actual temp. actual temp. or actual temp. 
52 |Aout3 Humidifier/ENS or Humidifier/ENS or Humidifier/ENS or 
53 |GND actual humidity actual humidity actual humidity 
os G-valve/pump 2 G-valve/pump 2 CW2-valve/pump 2 
55 |GND ‘Vvalve/pump ‘valve/pump ‘valve/pump 
56 | Port 1-H 

RS485-1/O-bus RS485-I/O-bus RS485-I/O-bus 
57 | Port 1-L 
58 | Port 1-H 

RS485-1/O-bus RS485-I/O-bus RS485-1/O-bus 
59 | Port 1-L 
60 |+15V = : : 
X10| SUB-D 15 Bus 3 IIC (socket1) Bus 3 IIC (socket1) Bus 3 IIC (socket1) 
X11] SUB-D 15 Bus 3 IIC (socket2) Bus 3 IIC (socket2) Bus 3 IIC (socket2) 
X12] SUB-D 15 Bus 3 IIC (socket3) Bus 3 IIC (socket3) Bus 3 IIC (socket3) 
X13] SUB-D 15 Bus 3 IIC (socket 4) Bus 3 IIC (socket 4) Bus 3 IIC (socket 4) 
X14| SUB-D 15 EBUS exp. (plug) EBUS exp. (plug) EBUS exp. (plug) 
X15| SUB-D 9 RS232 service port (plug) | RS232 service port (plug) | RS232 service port (plug) 
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2.2 EDIO - extension board for digital in- and outputs 
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oo 
oo 
oo 
oo 
oo 
oo 
oo 
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oo 
oo 


Goooogogcco 
ooo00000cc0 


green LEDs for “red LEDs for 
digital inputs 12-19 digital outputs 8-13 
of the first EDIO-board 


The EDIO is an expansion board for digital inputs 
and outputs. It can be plugged on the I/O controller 
board at each of the 4 sockets and will be recognized 
by the IOC due to a self test. 


Technical Data: 
Power consumption: 
Operating temp.: 
Storage temp.: 


Onboard LEDs 

The function of the digital inputs is displayed by 
green LEDs: 

ON: voltage present 

OFF: no voltage (alarm, failure) 

The function of the digital outputs is displayed by 
red LEDs: 

ON: relay active 

OFF: relay passive 


enlarged section for onboard LEDs 


Assignment - 1st EDIO board 

The assignment depends on the unit version (DX1, DX2, CW). Explanation see page 5. 

If several EDIO boards exist, the EDIO board on the lowest socket is detected as the first EDIO board and the in- and outputs are 
assigned correspondingly when using the "loaddefault" command. The IOC board features four sockets for this purpose: X10, X11, 
X12 and X13. X10 represents the lowest socket. 


Pin | Designation DX1 Dx2 cw 

1 |Din12 UPS UPS UPS 

2 |Din13 Pump 3 (glycol) failure Pump 3 (glycol) failure Fan 2 failure 
3 |Din 14 Pump 4 (glycol) failure Pump 4 (glycol) failure Pump 2 failure 
4 |Din15 Drycooler failure Drycooler failure Fan 3 failure 
5 |Din16 cw bapmte ais or | CW ar aetpaa or Ext. alarm 3 
6 |Din17 Ext. alarm 4 Hotga patented (OTE) Ext. alarm 4 
7 |Dini8 ENS 5yS Ext. alarm 3/ENS 5yS ENS 5uS 

8 |Din19 Phase control Phase control Phase control 
9 |Dout 8 (NO) 

10 | Dout 8 (COM) Pump 3 (glycol) Pump 3 (glycol) Enable fan 2 


41 |Dout 8 (NC) 
42 | Dout 9 (NO) 
13 |Dout 9 (COM) Drycooler 1 Drycooler 1 Enable fan 3 
14 |Dout 9 (NC) 


15 |Dout 10 (NO) Sata Cee eertenn Winter operation 

16 |Dout 10 (COM) Pee Pecan Winter/summer operation 
4 

17 |Dout 10 (NC) Breton Pe eta ee Summer operation 


18 |Dout 11 (NO) 
19 |Dout 11 (COM) Pump 4 (Glycol) Pump 4 (Glycol) Pump 2 
20 |Dout 11 (NC) 
21 | Dout 12 (NO) 
22 |Dout 12 (COM) E-reheat 3 E-reheat 3 E-reheat 3 
23 | Dout 12 (NC) 
24 |Dout 13 (NO) 


25 |Dout 13 (COM)| Humidifier on/off /ENS Gainer ihe free 
26 |Dout 13 (NC) 
27 |PWM1 
free free free 
28 |GND 
29 |PWM2 
30 |GND E-reheat 1 (proportional) | E-reheat 1 (proportional) | E-reheat 1 (proportional) 
X10| SUB-D 15 Bus 3 IIC (plug) Bus 3 IIC (plug) Bus 3 IIC (plug) 


Pins 31 to 40 are not assigned. 


Cd 
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2nd EDIO board 


The assignment depends on the unit version (DX1, DX2, CW). Explanation see page 5. A third and fourth EDIO board are not 


concerned by the “loaddefault" command, which means that the in- and outputs are not assigned. 


Pin | Designation 


DX1 


DXx2 


Din 20 


free 


Ext. alarm 4 


Din 21 


free 


free 


Din 22 


free 


free 


Din 23 


free 


free 


Din 24 


free 


free 


Din 25 


free 


free 


Din 26 


free 


free 


Din 27 


free 


free 


oclol/Nl[olalalo[mo]= 


Dout 14 (NO) 
Dout 14 (COM) 
Dout 14 (NC) 


free 


free 


Dout 15 (NO) 
Dout 15 (COM) 
Dout 15 (NC) 


Dout 16 (NO) 
Dout 16 (COM) 
Dout 16 (NC) 


Dout 17 (NO) 
Dout 17 (COM) 
Dout 17 (NC) 


Drycooler 3 


Drycooler 3 


Dout 18 (NO) 
Dout 18 (COM) 
Dout 18 (NC) 


Drycooler 4 


Drycooler 4 


Dout 19 (NO) 
Dout 19 (COM) 
Dout 19 (NC) 


PWM3 
GND 


free 


free 


free 


PWM4 
GND 


free 


free 


free 


X10| SUB-D 15 


Bus 3 IIC (plug) 


Bus 3 IIC (plug) 


Bus 3 IIC (plug) 


Pins 31 to 40 are not assigned. 
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2.3 EAIO - extension board for analog in- and outputs 


10 


a a 4 2°, 
HOReos 
a Ee H eee" 
Beene 
BS. y ae 
sess 38 
3 ae 
LL 

a Ge, 258 
ag & 


-- 
1 
1 


SOCRDEDID pace 


E 


| 


Ose 


CompTrol M2451 


gooo0000000 


2 


Goooooo0co0 


ooo00000000 


a 


Oooo0o000000 


\ 
Jumiper 100-400 , ¢ 
(enlarged section) 
corresp. Jumper 101-404 
input (enlarged section) 


| 


Technical Data: 

Power consumption: 10,1 VA 
Operating temp.: 5°C...40°C 
Storage temp.: -30°C...60°C 


Pin position of X1 
ft 


The EAIO is an extension board for analog inputs 
and outputs. It can be plugged on the I/O controller 
board at each of the 4 sockets and will be recognized 
by the IOC due to a self test. 

There are several jumpers on board - 5 for each 
input - which serve to adapt the board to different 
sensor types. 


How to use the Jumper setting table: 

- choose the analog input at which you have con- 
nected a sensor. 

- in the same line you can see the jumpers which 
relate to this input. 

- in the lower part of the table you can read in each 
column the setting depending on the sensor type 
you connected. 

Example: 

You have connected a 0-10V sensor at AIN 8. 

The corresponding jumpers are 300-304. Jumper 

301,303,304 must be set on position 1-2, Jumper 

302 on 2-3 and Jumper 300 not at all. 


Table: Jumper setting 


Analog 


Jumper designation 
AIN6 | 101 | 102 | 103 | 104 | 100 
AIN7 | 201 | 202 | 203 | 204 | 200 
2 AIN8 | 301 | 302 | 303 | 304 | 300 
AINS | 401 | 402 | 403 | 404 | 400 
g [oto | 12] 29/12] 12] 0 
= |4-20ma| 1-2 | 1-2 | 12 | 142] 0 


Sensor 
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Assignment - EAIO 


The assignment depends on the unit version (DX1, DX2, CW). Explanation see page 5. 


ad 
a 


Designation 


DX1 


Dx2 


cw 


+Ub/Ib 
Ain6 
GND 
GND 


Universal sensor 4 
Outside temperature 


Universal sensor 4 
Outside temperature / 
evaporation pressure 1/ 
evaporation temp. 1 (OTE) 


Universal sensor 4 
Outside temperature 


+Ub/Ib 
Ain7 
GND 
GND 


elnlolalalo[y][= 


Universal sensor 5 
Condensation pressure / 
condensation temp. 
(OTE) 


Universal sensor 5 
Condensation pressure 1/ 
condensation temp. 1 
(OTE) 


Universal sensor 5 
Water temp. 2 (CW2) 


o 


+Ub/Ib 
Ain8 
GND 
GND 


Universal sensor 6 
Evaporation pressure / 
evaporation temp. 
(OTE) 


Universal sensor 6 
Condensation pressure 2/ 
condensation temp. 2 
(OTE) 


Universal sensor 6 
- free - 


+Ub/Ib 
Ain9 
GND 
GND 


Universal sensor 7 
Water temp. (G) 


Universal sensor 7 
Water temp. (G) or 
evaporation pressure 2 / 
evaporation temp. 2 (OTE) 


Universal sensor 7 
- free - 


Nlolalalalwjalo 


Aout 5 
GND 


© 


Suction valve / pump 3 
(glycol)/ compressor 1 or 
actual humidity 


Suction valve / pump 3 
(glycol) / compressor1 or 
actual humidity 


Actual humidity 


© 


Aout 6 
GND 


El. HGBP 1 / drycooler 
actual temperature 


El. HGBP 1 / drycooler / 
compressor 2/ act. temp. 


Actual temperature 


Aout 7 
GND 


HWR valve 


HWR valve 


HWR-valve 


Aout 8 
GND 


Pump 4 (glycol) 


Pump 4 (glycol) or 
electr. HGBP valve 2 


Proportional 
dehumidification 


X10} SUB-D 15 


Bus 3 IIC (plug) 


Bus 3 IC (plug) 


Bus 3 IIC (plug) 


HGBP - Hotgas bypass 
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1 


EE 


2.4 EEIO extension board for EEV (Alco valve) 


VCM 2 In A/C units with one refrigerant circuit the EEIO is 
equipped with one VCM module (VCM 1). In A/C 
units with two refrigerant circuits the EEIO is equip- 


VCM 1 ped with two VCM modules (VCM 1 and VCM 2). 


Pin position of X1 


Cds 


12 


Pin | Designation DX1 DxX2 

1 _|24VNG Power supply Power supply 

2  |GND 24 VAC 

: ae VDC Back-up battery Back-up battery 

5 |MO11A/M0 1A EEV 1 step motor winding 1a EEV 1 step motor winding 1a 
6 |MO11B/MO 1B EEV 1 step motor winding 1b EEV 1 step motor winding 1b 
7 |MO 12A/MO 2A EEV 1 step motor winding 2a EEV 1 step motor winding 2a 
8 |MO 12B/MO 2B EEV 1 step motor winding 2b EEV 1 step motor winding 2b 
9 |MO21A/MO 3A : EEV 2 step motor winding 1a 
10 |MO 21B/MO 3B - EEV 2 step motor winding 1b 
11 |MO 22A/M0 4A - EEV 2 step motor winding 2a 
12 |MO 22B/MO 4B - EEV 2 step motor winding 2b 
13 |PO 1/PT4-1-out | Output evaporation pressure 1 Output evaporation pressure 1 
14 |P1 1/PT4-1-in Input evaporation pressure 1 Input evaporation pressure 1 
15 |NTC1 1/NTC1 Input coil outlet temperature 1 Input coil outlet temperature 1 
16 |NTC2 1/AGND GND GND 

17 |PO 2/PT4-2-out - Output evaporation pressure 2 
18 |P1 2/PT4-2-in - Input evaporation pressure 2 
19 |NTC1 1/NTC2 - Input coil outlet temperature 2 
20 |NTC2 1/AGND = GND 

X10} SUB-D 15 Bus 3 IIC (plug) Bus 3 IIC (plug) 
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2.5 EBUS-extension board for RS485 bus 
Board design 


Technical Data: 

Power consumption: 11,3VA 
Operating temp.: 5°C...40°C 
Storage temp.: -30°C...60°C. 


Switches to adjust the 


bias and the 
Bus termination 


Setting at the end of the bus 
for port 2: (example) 

Bias: high 

Bus termination: on 


Setting in the middle of the bus 
for port 3: (example) 

Bias: low 

Bus termination: off 


Assignment - EBUS 


Designation Function 
Port 2-H 
Port 2-L 
Port 3-H 
Port 3-L 
SUB-D 15 EBUS extension (socket) 


RS485 BMS-bus 


RS485 component bus 


Note: 
Remove jumper 8 on the IOC board to use the EBUS port 2. 
Remove jumper 9 on the IOC board to use the EBUS port 3. 


EN/06.2014/57 13 


su eee 
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2.6 Driver module for electronic expansion valve EVD 
Driver module for one valve Driver module for the control of 
two valves 
LEDs: 
e383 |tij4brt)} [3 :| ° 8 lai D ‘On: communication to 1OC 
Power Supply £*V connection A! LRelay A. Power Supply. ev alright. ae 
flashing: communication 
[3 [27,4 interfered e.g. by wrong 
| transmission speed 
Pry. connection E Off: no communication on 
the databus 
ED EVD evolution = ©} Driver is energized. 
= Valve 1/2 is being opened. 
LED flashes. 
= Valve 1/2 is being closed. 
LED flashes. 
& 
Alarm 1/2 is active. 
_— — = 
alalalalalalalaialalalalaiaial alalalalalalalalal 
‘Analog — Digital Input ‘Network — ‘Analog - Digital Input 
82 oan ace |2e Hs 
S549 82 5 5 8|l co we Gio Wm 
l 
Terminal Description Network connection to port 3 of EBUS board 
G, GO Power supply 24 VAC The following parameters are pre-set for the serial 
RS485 connection and cannot be changed. 
1,2,3,4 A Stepper motor control, valve 1 
1,2,3,4 B Stepper motor control, valve 2 Parameter Value 
COMA,NOA | Alarm relay, circuit 1 (not used) Protocol Modbus 
COMB,NOB | Alarm relay, circuit 2 (not used) Data bits 8 bit 
GND Earth for sensor signals Stopbits 2 
VREF active sensors supply Parity none 
Si Sensor 1, suction gas pressure circuit 1 Transmission modality _| RTU 
s2 Sensor 2, suction gas temperature circuit 1 The following parameters can be modified: 
S3 Sensor 3, suction gas pressure circuit 2 Network address (pre-set 198) 
S4 Sensor 4, suction gas temperature circuit 2 Command for C7000: 1 id 
DI Enabling the control of circuit 1 (not used) 
Communcation rate 
bl2 Enabling the control of circuit 2 (not used) (pre-set 2=19200 bit/s) 
GND - Network This parameter must be set to 1=9600 bit/s at the 
Netware LAN connection (Modbus) to port 3 of the EBUS start-up. 
BE board for RS485 bus For this the user interface with the 5 (twin: 8) LEDs 
— Network must be removed and be replaced by the user inter- 
face with the display. Then the following steps must 
be carried out: 
1. press PRG key 
2. enter password 0066 
3. select "Advanced" 
4. scroll down until page 4/4 
5. set "Network settings" to 1 
press 
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2.7 C7000 Advanced - Terminal (C7000 AT) 


RS232 - service port (SUB-D 9) 

Technical Data: 

Dimensions: 270 x 110 x 40 mm 
Voltage supply: 24(415%) VAC 
Power consumption: 14 VA 

Fuse: 2A time-lag 
Operating temp.: 5°C...40°C 
Storage temp.: -30°C...60°C. 


Driver module for This figure shows the jumper 

RS485-2 (BMS-bus) —_ position for the board at the end 

Driver module for of the bus. 

RS485-1 (1O-bus) For details to the driver module, 
see next page. 


RS232 - BMS port (SUB-D 9) 


Designation Function 
Port 2-L 
Port 2-H 
Port 1-L 
Port 1-H 
free terminal none 
GND 

+24VAC 


RS485 BMS-bus* 


RS485 1/O-bus 


Power supply 


* in combination with the protocol “SDC/MIB" the 
Stulzbus must be connected here. 


Fuse T2A 
Jumper X6: Pos. A: Board in download mode 


Contrast adjustment for display 
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Cd 
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2.8 Driver module 


The driver module has the following features: 
1. a static bus termination (120 Ohm), which can be activated by a jumper. 


2. a circuit to set the bias for the bus. By means of two jumpers either a low bias (bus middle) or a high bias (bus 


end) can be set. 
3. protection against electrostatic discharge (ESD) impulses on the data lines 


The interference immunity of the bus is increased by the driver module. 


As far as the jumper settings are concerned, only the two settings shown below are allowed. The jumpers must be 


changed blockwise. Other settings result in an unstable bus communication. 


Participant at the end of the RS485 bus 


This figure shows the jumper position for the parti- 
cipant at the end of the bus. 

The rightmost jumper is located in a position where 
the termination resistor is activated. 

The other jumpers are set for a high bias. 


Jumper to activate the termination resistance 


n————_ Two jumpers to set the bias on the bus. 


Participant in the middle of the RS485 bus 


This figure shows the jumper position for the partici- 
pant in the middle of the bus. 

The rightmost jumper is located in a position where 
the termination resistor is deactivated. 

The other jumpers are set for a low bias. 
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3. Operator interface 


3.1 Operational elements - C7000 IOC 


The operational elements for the C7000 IOC i.e. the /O 
controller consist of the keyboard of your PC or laptop. 
You operate the C7000 IOC by specified commands which 
follow an easily comprehensible syntax. 

To establish the connection from your PC to the C7000 
you need a 9-line cable with SUB-D 9 connectors at both 
ends (crossed type), which can be obtained as an option 
and a terminal program e.g "C7000-Serice". 

Connect the cable at a serial port of your PC and at the 
service port X15 on the IOC. 


To prevent a destruction of electronical elements due to 


potential differences, use a laptop with battery supply when 
connecting the laptop to the IOC service port. 
Start the terminal program. 


If your PC is not equipped with a serial RS232 interface, 
you may use a RS232-USB converter. 


You can now communicate with the connected I/O cont- 
roller (ioc), in return the IOC sends the following prompt 
to your PC: 

“ioc ##:>", where ## represents the bus address. 


The commands can be classified into three major categories: 


1. bus specific control commands 
2. commands related to A/C unit components 
3. commands concerning the whole A/C unit 


1. bus command 


2. component command 


3. A/C unit command 


lo 


Each command displays a detailed help for further pa- 
rameters (if there are any) when it is followed by "h" like 
e.g. "comp h". 

A command of the second (component command) or 
third category (A/C unit comm.) which is typed in without 
any parameters displays all the information about its 
subject (except “loaddefault ###" which is an execution 
command). 


The commands of the 2nd and 3rd category will be largely 
explained in the context of the description of the C7000 
functions. 


The iobus command edits the actually stored 1O-bus- 
configuration. 

This command is a control command and shows neither 
help nor information but execute the command right after 
pressing the return/enter-key. 


The counting of any digital or analog in- or output begins 
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The commands on a lightgrey (yellow) background need no 
further parameters. The commands which are followed by a 
number need this number because there are several components 
of the same type. 


with number 1. Despite this the digital/analog in- or output 
0 can be assigned to any component. This will allow the 
component to stay part of the configuration even if it does 
not take part in the control. 

A double assignment of inputs and outputs is technically 
possible but only reasonable in exceptional cases. 
Outputs in the languages English and German are avai- 
lable at the service interface. 

lf within a command, where the input of a number is 
expected, nothing is entered, the terminal program inter- 
prets this as "0" (command “coolingprio" is interpreted as 
“coolingprio 0"). 


Whenever a parameter is expressed by a logical function, 
0 means no, disabled, 1 means yes, enabled. 


If at unit start no valid configuration is found, a minimal 
configuration for single refrigerant circuit-units is loaded. 
Please note that no year date below 2000 can be ente- 
red. 
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3.2 Operational elements - C7000 Advanced 


<> = Selector key 
Ok = Confirmation key 


Reset = Reset key 


LED = Alarm 
LED = Onoff 
@Q = = Onoff key 
Audible indicator Display 
Selector key You can select menus and change parameters with the selector key 
Confirmation key You acknowledge the functions/parameters selected with the selector key with the confirmation key. 
Reset key Alarm signals are acknowledged with the reset key. Press it once to silence the alarm tone. Press it a 
second time to clear the alarm message (if the cause has been eliminated). 
LED alarm This LED display flashes in the event of an alarm and remains lit after the reset key has been pressed 
once. 
LED start/stop This LED display lights up when at least one IOC within the bus is switched on. 
On/off key The control of the selected A/C unit is switched on/off with this key. If the on/off protection is enabled 
the control is switched on/off with a delay or after having entered a password (details on page 20). 
Audible indicator The audible indicator issues an alarm tone when an alarm has occurred. 
Display The display shows data, operating conditions and information for the operator's guidance. 


Operation - Navigation through the menus 

The principal keys to navigate in and across the menus are the selector key and 

the confirmation key, which have the function of the mouse for a PC. The cursor, 

to keep the analogy with a PC, is represented by the inverse display of a field Selection menu 


content. This field may contain an expression, a number or a symbol. 
alues 


There are two types of menus: Selection menus and parameter menus. In \components 
selection menus you can choose a menu point with the help of the selector zone 

key and after having pressed the confirmation key it will bring you to the next 
submenu. To get to the next menu on a level above there is a "Return"-field in system 


the top left corner of every menu. password sd 
Unit nome 1 117332] 


In parameter menus, which represent the end of a menu branch, you can 
select parameters with the selector key, but if you press the confirmation key, Parameter menu 


the parameter is displayed black on a clear background with a black frame and er 


indicates this way the change mode. By the selector key you can change the 


min max 
parameter value. Pressing the confirmation key finishes the modification and | |room 5.0°C 3S. arc 
displays the cursor inversely again. Below the smallest value appears the symbol Delay 3es 30s 
of an arrow to the left. If you select this arrow and press the confirmation key, | Sup-air aa id aa a 
the enter mode of the parameter is left without modification of this one. Dela — eee 


In a few parameter menus, there is the comment "more" in the bottom frame line, 
which indicates that another window will be displayed after the last parameter. [Return [Purina 
t 2s. 2ec) 


You can also reach this window by typing the selector key "<" when the cursor _| /Setpoin , 7. OC 
A * 4 min max 
is on the field "return". loans Pon nae 
Note: Delay 30s 305 
After the C7000AT has displayed a submenu of an IOC for 10 minutes without | |Sup.air 5.0°C 35.0°C 
key activation, it will show the main menu of the corresponding unit again. Delay ae ee 

Unit nome 161 10 17 
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4. Controller start 


After having switched on the power 
supply of the C7000 Advanced the bus 
overview will appear. 

With the selector key you can choose the 
unit which you want to control. 

A symbol/unit which is selected, is dis- 
played inversely. 

When you have selected a C7000IOC 
and confirmed by the OK key, the main 
menu for the C7000IOC is displayed. 


When you have selected a C7000AT and 
confirmed by the OK key, after having en- 
tered the password 2718 the main menu 
for the C7000AT is displayed. 


After having marked the last bus parti- 
cipant position (bus address 14 in the 
example) you get to the following display, 
with the selector key, where all units are 
marked. In this state you can switch on/ 
off the whole system by the local on/off 
key. 

If some units are in operation, all units are 
switched off if you press the on/off key. 
(Details see on/off protection, following 
page). 

If you press the OK-button when all positi- 
ons are marked the existing configuration 
is confirmed after the request and entry 
of the password 2718. 


After the confirmation of this window 
by "OK" followed by the password 2718 
the placement view is displayed. In this 
window you can shift the C7000AT, from 
which you operate the system (ME) to 
another position with the selector key. By 
this you modify the bus address. (MEold at 
position 0 and MEnew at position 17) 


Finally you can adjust the time and date 
by selecting the clock. 

The following items can be adjusted in 
sequence: 

- Year, Month, Day, Hour, Minute, Second. 
All active bus participants synchronize 
their time to this setting. 

If aWIB8000, in which the time synchroni- 
zation is enabled, is part of the Stulz bus, 
all connected C7000ATs and C70001I0Cs 
(by means of E-bus board) take over date 
and time of the WIB. This also applies to 
C7000ATs connected via an IO bus with 
an IOC, which is connected with the WIB 
by an E-bus board. 
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Main menu for C70001I0C 


ga'clorr| foe 
50. at 


Unit nome 


1 17232] 


Return Operate Config 


Unit nome 


Unit nome 


255 17:32 


p =0K 


Confirmation view 


1 izese| 


C7000AT 
System 


Main menu 
Return 


255 99:39) 


etare ET 


eee 


|e _tate wane 14 aarse| 


my own bus-ID 


Return annie 


> eee 


anes Ta aa3e| 
Placement view 


mirejorr 
12% 


bOrE 


enter bus-ID 7 move icon 
17: 52) 


Return 
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Main menu for a C7000 AT 


If you select the C7000 AT forfurther Return Aux. — System 
adjustments and confirm with OK 
you will receive after having entered 
the password 2718 the following 
display with the menu ramification 
as shown below: 

12 255 09:39] 


Return SI Return return ey 
(Glob. sits are Delay = juzzer [-8-| 
Port RS485 lbuzzertone 6 
Protocol mMoDBUS jtemp.unit “¢ 
|DP-List CLASSIC janguages 
[Handshake ert info 
[Baudrate 9608 more 
19255 89:49) 19255 9 49] @ 255 17:32 


1. In the bms-menu you can adjust the global address of the C7000 AT, return & 

and an available interface on the C7000AT which can be either RS232 or backlight jon} 

RS485 the same as the protocol and, if applicable, one of several data 
point lists according to the BMS requirement. 

You have further possibilities to adapt the system to the BMS by the 


menu points ,Handshake“ and ,,Baudrate*. For further information, see lon/Off protect. delay 
BMS manual. @ 255 17:32 


2. Here you can set the alarm delay for the bus alarm, which will be ge- Return SIhieas 
nerated when the bus is interrupted. pisplay English 
ervice Deutsch 


3. In the system menu you can switch on (-1-) or off the alarm buzzer. 
Further you can adjust the buzzer pitch. 

Menu item "Temp. unit" allows you to choose between degree Fahrenheit 
or degree Celsius. 

In the menu item languages you can adjust the operator language. 

The info submenu simply displays the software version of the C7000 AT. 


19255 09 41 


In menu item "backlight" you can choose between "on" (in this case the 7O88AT 4.38 
light remains lit permanently) and “auto”, here the light is switched out 
automatically 10 minutes after the last key activation. With the first key 
activation the light is switched on again. 


For the menu item "On/Off protection exist three possibilities: @ 255 17:32] 
1. Off, 2.Delay, 3. Password. 

With the first setting (off) the control is instantly switched on/off by the 
on/off key of the controller. return Quowus 
With the second setting (delay) the window shown beside appears after 
the on/off key has been pressed. A grey bar diminishes from right to left 
within 3 seconds. During this time the key must be kept pressed, otherwise 
the switching operation will not be executed. 

With the third setting (password) the operate password is requested 
when the on/off key is pressed. Having entered the correct password the Unit nome 1 1.17232] 
switching operation will be executed. 


Hold key pressed 
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Main menu (for a C7000 IOC) 


info} operate config Menu line 


Control mode 
Temperature 


“33 Main function 
Humidity 
Maintenance symbol 
Special software OTE 
Stop cause UPS operation 
Stop symbol Winter operation 


Day/Night operation 
i+— Unitname ——>! pane 


i 
Alarm symbol Bus address| Time 
Global address 


If you select an I/O controller you will receive the main menu as shown right fReturn [ig Operate Config 
with the possibility to choose one of the three submenus "Info", "Operate" or 
“Config”. Room 

24.0°C 
In the middle of the window the control type (Room or Supply air) is displayed 0.0% 
and the corresponding actual values (Room or Supply air) below. 
Below the actual values a symbol indicates, whether the unit runs in day or night int sions 2 4 faess] 
operation. Day operation corresponds to operation at the first setpoint tempe- 
rature. Night operation corresponds to operation at the second setpoint. Return Operate Config 


¢ Night operation Sup.Air, 
11.0°C 


12.0% 
“a 


Further Symbols 
This symbols lights up, when the controller has switched over to winter 
operation. At summer operation the symbol is not visible. Unit name 
This symbols lights up, when a voltage is detected at the input for UPS 
operation or if UPS operation is requested by a BMS. 
This symbols lights up, when the special OTE software is enabled and 
the OTE mode is set. 
This symbols lights up, when the maintenance interval which can be 
adjusted in the config menu is expired. 


Stop causes 


The 1/O-controller can be stopped by several functions or devices, which are displayed 
on the C7000 AT. 


This symbol indicates, that the IOC has been stopped. 
The following symbols show the cause of the unit stop. 


stopped by remote On/Off (remote switch connected to digital input) 


stopped by BMS/WIB ga stopped by WIB sequencing 
(depending on the setting in the WIB) 


stopped by internal timer (week program) 


stopped by the on/off-key at the C7000 AT or by the command "state stop" via the 
IOC service port. 


stopped by the sequencing 


stopped by fire alarm 
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Symbols for operating states 


When the control is in operation, the following symbols indicate the unit status 
on the main menu. These symbols are not displayed in the submenus. 


aft Cooling, the cooling mode (DX, CW, FC, c 


EFC, MIX) is shown in the right top. 


¥% Heating 
44 Humidification 
ay Dehumidification 


Symbols for alarm messages 


FG 


Parameter values 


Instead of numerical values two other displays 


are possible: 


1. 222 - value requested at the IOC, without 


response yet 


2.9 - component not configured 


When an alarm has occurred the following symbol is displayed in the 


left bottom corner. 


Passwords 


To access the Operate level and the Config 
level a password is required. 

There are 4 passwords in total, a user-specific 
password for the Operate and Config level each 
and a master password for each level. 

The user-specific password can be modified 
and is "0000" for both levels with the delivery. 
The master passwords are reserved for service 
staff and can not be modified. 


Entering the password 

The digits can be modified by the selector 
key, after you have pressed the confirmation 
key. After the digit adjustment confirm with the 
confirmation key and pass over to the next digit 
with the selector key ">". 

When you have reached the last digit at the 
tight, you access the main menu of the Operate 
resp. Config level by activating the selector key 
">" (if the password was right). 


There is no limitation for the number of 
attempts. 


The passwords for the “operate” and "config" 
level are saved on the IOC board. So it is 
possible for example to adjust the “operate” 
password "1234" for an IOC with bus address 
3 and the “operate” password "5678" for an 
IOC with bus address 5. 


Return Info 


Unit name 


Return Info 


Unit name 


Operate EN 


Room 
24.0°C 
500% 


* 


1112235] 


return (igen return Giuit 
password password 
Qeea eee 
Unit name 14 aves Unit nome 14 aresa| 


| 


return 


‘omponents 


11 17439 


11 17832] 
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5. Info menus 
5.1 Info commands - C7000 


Generally each component- or A/C unit command which is entered without parameters only displays information 
without changing adjustments. However, the following commands give a general overview about the unit state and 
configuration. 


equip- shows the components and its number, also the extension cards (dig/ana) 

state- shows the unit- and functional (cooling, heating etc.) runtimes and the unit/component state 

is 1- - setpoints, actual zone/unit values, limit values 

is 2- - alarm delay, priority, common alarm assignment for each limit value alarm 

is 3- - control type, sensor limitation values, cooling priority, winter operation, ups mode, outside temp. for 
condensation pressure reduction, gradient for press. reduction, winter start delay, bus/global address, 
temperature difference for overload activation, last service, service interval, 
- assignment of in/outputs: common alarm, winter operation, remote on/off, ups operation, 
actual temp./humidity, CW cooling off 
shows the programmed timer function for the week (week program) 


shows all registered events (maximum 200, alarms & unit on/off) 
Prints the last events from number 1 to 20 
Prints the last events from number 21 to 40 


Prints the last events from number 181 to 200 
7 Prints all events of this date 
Prints all events which contain the expression ,comp* 
Erases the event memory 
Prints the events from number 1 to 13 


shows the ups (uninterrupted power supply) configuration 
shows all settings concerning the water alarm. 

shows all settings concerning the fire alarm. 

shows all settings concerning the phase alarm. 

shows all settings concerning the water flow alarm. 
shows all settings concerning the service alarm. 

shows the assignment of the analog inputs. 

shows the assignment of the analog outputs. 

shows the assignment of the digital inputs. 

shows the assignment of the digital outputs. 


Shows all information about activated special software options 

e@g.: 002. Restart after fire (active) 
When the fire alarm has ended the controller 
switches to the state, in which it has been before 


the alarm occured e.g. sequencing stop. 
ss 


1 Activates software option number 3 


0 Deactivates special software option number 3 


As the C7000AT menu structure takes into account the requirements of different unit types, there are many menus 
which are relevant only for special applications. 


1. Chiller - When chiller specific menu items appear, they are faded out by a grey background in this manual. For the chiller 
software a separate manual (Index 57C) exists. 

2.DFC control- Specific menu items are designated but not described in detail. For DFC control a separate manual (57B) exists. 

3. Pump station Relevant menu items are mentioned. A detailed description can be found in the pump station manual (Index 

control - 47). 

4.DFC? control- The relevant menu items are mostly located in separate menus (named AE control), which are not displayed here. 
When specific menu items appear, they are faded out by a grey background in this manual. For DFC? control 
a separate manual (Index 17A, 18AA) exists. 

5.CyberSonic- —_ A detailed description can be found in the CyberSonic manual (Index 85). 
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as shown beside. 


The Info menus for an A/C unit, version A equipped 
with a room air T/H sensor and one auxiliairy alarm, 
which does not belong to a zone, reduce themselves 


Further on, the menus appear in full view so that all 
menu items can be explained. 


Indication in the Info- and Control menus depending on configuration 


The info- and control menus display only the components, sensors, unit and auxiliairy alarms, which are configured in the config 
menu. This concerns the selection menus also. If e.g. no heating is configured the menu item "heating" in the menus "Info/com- 
ponents" and "Control/components" does not appear. If no zone is configured, this menu item is omitted in the menus "Info" and 
"Control". The runtime menus are reduced correspondingly under "Info/statistics/runtimes". 


C7000 Advanced 
: Info 
...Air/Temperature 
|jtemperature act. 
setpoint 24.8°C 
setpoint corr. 
roomtemp. 
jsup.temp. 
more 
Unit nome 1 1 17232 
return[itemperacure 
loutsidetemp. 18.7°C 
room sup.air 
4 24.8°C AT.A°C 
2 24.4°C A7.2°C 
ia 24.2°C 47.8°C 
Unit name 14 17132] 


Unit name 


45.8% 


45.8% 

46.8% 

55.8% 
7.997kg 
11 17332 


ME 
2 
Toit name WEE Tait fee Ta arese| 
cooling romper ature) 
umidity 
dehumidific. 
jair 
|O-rawdata 
jaux. alarm A 
Unie nem 1 eal Uait nome 1a arasa| 
‘ompressor 
Unit name 71 s| ait name 1a iresa| 
Values 


This window shows the following temperatures: 


. The value, which is used for the control. It can also be a zone temperature. 


These values represent an average value for each parameter, which is calculated of 
all sensors of the units which are assigned to the same zone. 


. The adjusted setpoint (setpoint 1/ setpoint 2) 
}. The setpoint shifted by the controller, the unit is controlled according to this parameter 


only. This value corresponds to the adjusted setpoint in most cases. 
It may be different in the following cases by: 

- week program - external setpoint shifting 

- emergency operation - limitating control 

- integral factor 


}. The actual value of the room temperature sensor. 
. The actual value of the supply air temperature sensor. 
. The outside temperature 


The following values are only shown for the CyberRow unit series. 

Three room air and supply air temperatures each are measured in different heights 
where each room/supply air sensor pair is assigned to a different fan. 

These values are used for the differential temperature control od the fan. 

The average of the 3 room temperatures is displayed in the top menu in line 4, the 
average of the 3 supply temperatures in line 5. 


The corresponding humidity parameters are displayed in this window in the same 
order. 


. The value, which is used for the control. It can also be a zone humidity. 

. Setpoint 

}. Shifted setpoint (caused by external setpoint setting or limitating control) 
. The actual value of the room humidity sensor. 

. The actual value of the supply air humidity sensor (if existant). 

. The actual value of the outside moisture content sensor (if existant). 


i Cd 
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C7000 Advanced 


...Air/Pressure 
jsup.air 
act. 43Pa 
setp. 42Pa 
room 
act. 12Pa 
setp. 43Pa 


Unit nome 1 


1 17232] 


Water/Temperature 
eturn[ii@aber comp: 
lwatertemp. in 4 
jwatertemp.out 4 
jwatertemp. in 2 
lwatertemp.out 2 
setpoint 


Unit nome 1 1 17232| 


..Water/Pressure 
eturnimaterpress, 


A.8bar 
4.Sbar 
1 17232| 


pressure act. 
ressure setp. 


Unit name 


Refrigerant 
return eigen 
‘ond. press. 
setpoint 


Zo. Obar 
20. @bar 
69. 8°C 
11. Sbar 
13. 8°C 
11, 3bar 


lsuct. temp. 


Unit nome 1 17232] 


-.misc. data 


universal temp. 
inti freeze 
eecooling 
drycooler 


Unit nome 1 1 1732] 


return[e aperation} 


mode summer 


summer mode sensor 


Unit nome 1 17232] 
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In this window the actual value and the setpoint for the differential pressure of the supply 
air (pressure gain in contrast to the room air pressure) in the raised floor or cold aisle 
compartment is indicated. 

The actual value and the setpoint for the room air pressure, which are displayed in the 
lower part, is measured as differential pressure between the room and the external 
pressure. 

(part of DFC? control) 


Here the measured values of the cooling water circuits 1 and 2 are displayed. 
1. Water temperature at the inlet, circuit 1 

2. Water temperature at the outlet, circuit 1 

3. Water temperature at the inlet, circuit 2 

4. Water temperature at the outlet, circuit 2 

Setpoints only relevant for the chiller. 


Measured values only for pump station 
5. Water pressure, actual value at the outlet 
6. Water pressure setpoint at the outlet 


Here the measured values of the refrigerant circuits 1 and 2 are displayed. 
. Condensation pressure —> used for G valve, HP management 
. Hotgas temperature 
. Evaporation pressure —> used for LP management 
. Suction gas temperature 
. Suction gas pressure 


Here the temperature of a freely adjustable sensor is shown. 
This value does not influence the control and is only displayed for information. 


The other values are only relevant for the chiller. 


This menu is valid for units with enabled DFC? control. For historical reasons the DFC? 
control is still designated by "AE-control" in this menu. 

In the top line the operation mode (freeze protection, free cooling, mix mode, summer 
mode) of the DFC? control is displayed. In the lower line the reason for which summer 
mode has been forced is indicated. This can happen when certain alarms have been 
released or when a digital input is set. The summer operation which has not been caused 
by alarms but by the excess of the outside temperature limit, is not indicated here. 


C7000 Advanced 
Info 
Icooling 
heating 
humidifier dehumidific. 
lair 
!O-rawdata 
jaux. alarm. 16 
Unit nome 11 17832] 
..../compressor 
‘ompressor 4 -8- 
2 -8- x 
Unit name 11 17232] 
elICC 
g 
lsuperheat 0.0K 
value EEV 6.8% 
jreachabil. yPC 188% 
more 
Unit nome 11 17232] 
a 
lsuct. press. 8.8bar 
lsuct. temp. 8.8°C 
cond. press. @.8bar 
IHG temp. 8.8°C 
more 
Unit name 11 17832] 
e g 
compressor 
working zone 8 
speed request 8.8% 
speed 8.8/s 8.8% 
power request 8.8% 
inverter error a2 
Unit name 14 17832] 


Components/Cooling 


The C7000 Advanced gives a detailed repre- 
sentation of the components’ operating states. 
In the window in the left margin the first five 
menu items lead to submenus. In the last menu 
item you can read the number of configured 
external alarms. 


Unit name 1 


1 17232] 


In the following windows you can see the ope- 
rating state of each component: 

-0- means component is off. 

-1- means component is on. 

xx means component does not exist. 


Compressor operating state. 


The following menus display information about the ICC (Integrated Cooling Circuit). 
The ICC controls by means of a microprocessor (PC) board an expansion valve and 
by an inverter a compressor. 

In the first menu the superheat calculated by the uPC is displayed. 

Following the opening degree for the expansion valve which is given by the pPC and the 
reachability of the uPC by the RS485 bus. 


In the second menu the measured values of the sensors which are connected at the 
UPC are displayed. At the low pressure side of the compressor: 

- suction gas pressure 

- suction gas temperature 
at the high pressure side: 
- hot gas pressure 

- hot gas temperature 


These sensors are part of the ICC and can not be con- 
figured in the menu "Config/components/sensor". 


The ICC working zone should be indicated as 1 in the normal case. If a higher number 
appears there, The ICC will soon be in eror. See "Working zones ICC for R410a" on the 
following page. 

The performance requirement, which is sent by the C7000 to the pPC, is displayed in 
the penultimate line. The third line displays the speed requirement calculated from this, 
that sends the yPC to the inverter. The actual speed of the compressor will be shown 
in the fourth line. 


The last line displays the 
error code if there is a mal- 
function of the inverter. 


Cause 

Overcurrent 

2: Motor overload 

3: Excess voltage 

4: Low voltage 

5: Drive temperature too high 
6: 

7 

8 


Error code 


Drive temperature too low 
Hardware overcurrent 
: Motor overtemperature 

9: reserved 

10: CPU error 

11: Parameter default 

12: DC bus ripple 

13: Data communication fault 

14: Drive thermistor fault 

15: Autotune fault 

16: Drive disabled 

17: Motor phase fault 

18: Fan fault 

19: Speed fault 
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C7000 Advanced 
Info 


Working zones ICC for R410a 


Condensation 
temperature 80 
PC] Zone 3 
70 


Zone 2 


60 


Evaporation 
temperature 
PC] 
0 10 


Normal zones: Problematic zones: 


Zone 1a : Speed range 20-120 rpm; Zone 2 : max. admissible pressure ratio exceeded, pc/po > 9,0 
max. hot gas temp. = 110°C Zone 3 : max. admissible hot gas pressure pc = 43,5 bar exceeded 
Zone ib : Speed range 20-120 rpm; Zone 4 : max. compressor current consumption exceeded 
max. hot gas temp. = 120°C Zone 5 : max. suction pressure po = 17 bar (26°C) exceeded 
Zone ic : Speed range 20 - 90 rpm; Zone 6 : min. admissible pressure ratio passed under, pc/po < 1,8 
max. hot gas temp. = 120°C (unstable zone for capacity control) 
Zone 7 : min. admissible pressure difference passed under, pc-po < 4bar 
pe = condensation pressure (= hot gas press.) (oil transport no longer guaranteed) 
po = suction gas pressure Zone 8 : min. hot gas pressure 8 bar (0°C) passed under 
Zone 9 : min. suction pressure 3,3 bar (-25°C) passed under 


..../movable coil 

The parameter en.“ in the Info menu means enabling of the actuators and indicates 
whether the movable coil is moved (can be moved [1]) or whether the actuators are 
disabled because the coil is wedged or supposed to be wedged soon (0). 

The actual or following moving direction in relation to the unit front is displayed the same 
as the positions of the left and right actuator. 


0,0 V corresponds to position: Heat exchanger in the air flow 
Unit name 10,0 V corresponds to position: Heat exchanger outside the air flow (vertical) 


..../louver 


This menu displays the opening degrees of different configured louvers. 

The opening degree of the fresh air and exhaust air louver is displayed in the first line 
if the EcoCool function is enabled. 

In the following lines the opening degrees of the louvers for the DFC? control are dis- 
played. If digital control is adjusted for the exit louver, it is controlled by the states "open" 
(1) and "closed" (0). 


1 17232] 
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C7000 Advanced . 
Components/Cooling 
Info fs - 
jumber 0} 
../Valves oe - ; ave 4 ax 
Z This window displays the opening degree of valve 2 a% 
suctionvalve the free cooling valve in a percentage from 
|cW-control Oto 100. 
G-valve The free cooling valve is the GE valve in GE 
preeceeling a% units and the CW valve 2 of the second cooling Unit name 1117832 
ad a 2 circuit in CW2 units, for which DFC control is 
enabled. 
Unit nome 11 17832] 
In addition to the number and the opening 
degrees of the valves in the CW control menu 
(GE/CW valve) the height of the chillersaver e 
signal is displayed in %. 0-100% correspond _| [chiller setp. 8% 
to 0-10V. 
Unit name 1117832 
For the suction valve, the GE/CW valve, the 
G-valve, the hotgas bypass valve and the return] [c-valve] 
electronical expansion valve (EEV) a submenu 
exists. alve 4 8% 
Each of the valves can appear twice in the alve 2 * 
cooling unit. 
For the EEV a submenu exists for each valve. mugen Se 
The following values are displayed: 
1. Superheat temperature (calculated) 
2. Superheat setpoint 
3. Opening degree of the valve 
4. Reachability of Carel valves 
../Drycooler 5. Measured suction gas pressure 
FRR 6. Saturated temperature (calculated) 
number of z 7. Measured suction gas temperature Unit nome a 117232] 
active speed 
ldrycooler 4 8% a 
\drycooler 2 In this menu the on/off state of the drycoolers lsuperheat 8.0K 
\drycooler 3 is displayed. Drycooler 1 may also be cont- setpoint 7.6K 
\drycooler 4 rolled proportionally, in this case the speed is value 8.8% 
Unit name 11 17:32] displayed from 0 to 100%. eachabil. 188% 
../Pumps more 
Unit nome 11 17232] 
; 4 
active grade In this menu the on/off state of the pumps Mo 
y ar t. ji xy 
ox is displayed. In case of speed controlled pee eens al 
bi pumps the actual speed is displayed from 0 | lsatur. temp. 8.8°C 
bed to 100%. coil out temp. 8.8°C 
Unit nome 14 17332] 
Unit name 11 17232] 
../Conden. fan 
This menu displays the on/off state of the 
conden. fan active grade condenser fans and the actual speed from 0 
4 -8- 8% to 100%. 
2 -8- 8% 
Unit name 11 17832] 


Cd 
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C7000 Advanced 
Info 


1 17232] 


.../Humidifier 


Unit nome 1 17232] 


A Air 
return 


an 
louver 


A 


active 
=4= 
-8- 
-8- 


speed 
85% 
0% 
0% 
1 17232] 


Unit name 1 


a ia 4 


active 
-4- 
-8- 
-e- 


1 17232] 


Components 


If your A/C unit is equipped with a heating, 
the operating state is displayed in this window. 
For proportional heating the actual capacity 
is shown from 0-100%, 

For the hot water reheat the actual capacity is 
displayed in the shape of the opening degree 
of the HWR valve. 

In the submenu of the electrical heating the 
number of configured electrical heatings and 
the operating state is displayed. The first he- 
ating can be quasi proportionally controlled 
by pulse width modulation. 


If your A/C unit is equipped with a humidifier, 
the operating state and the degree of steam 
production of the humidifier is displayed in this 
window. The drain valve state (0 = closed) is 
only relevant for CyberSonic units. 

The dehumidification menu indicates whether 
the dehumidification is switched on and whe- 
ther the dehumidification valve is opened. The 
enabled dehumidification with a closed valve 
indicates that the air is dehumidified by the 
fan speed reduction. 


In this menu the number of configured fans 
and louvers is displayed. By using the menu 
points "fan" and "louver" further menus can 
be accessed in which the operating state of 
the fans with the actual speed from 0-100% 
is displayed. 

Another fan menu displays the pre-filter 
pressure drops measured by analog pressure 
sensors and the maximum admissible pres- 
sure drops (adjustable). 

If your A/C unit is equipped with louvers, -1- 
indicates that the louver is open. 

Menu point "AE filter" refers to a special func- 
tion which is explained in the corresponding 
AVC unit manual. 


This window displays the number of configu- 
red sensors. 

The submenus "D-IN", "D-OUT", "A-IN", 
"A-OUT" serve for diagnosis purposes and 
display the state of each digital and analog 
in/output. 

In the first line the inputs from 1 to 4 are 
displayed, in the second line the inputs from 
5 to 8 etc. 

The meaning of the displayed values can be 
taken from the table below. 


Display Signification 


Voltage present -> no 


1 alarm 


1 17232] 


Relay activated* -> com- 
ponent in service 
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A-IN 0-20mA, 0-10V corresp. 


oe to sensor type 


A-OUT | 0-4095 0-10V 


Unit name 


1 17232] 


../Dehumidification 


return_danuniaie 


active 


dehumidific. -@- 


Unit nome 


117232] 


../IO-rawdata 


Unit nome 


.../10-rawdata/D-IN 


D 
xe- 
-e- 
e- 
=e- 
o- 
ze: 
more 


=> 
=a 
1- 
= 
a1- 
=i= 
=i= 


as 
0- 
e- 
-e- 
=e 
a6 


= 
x1. 
c1- 
1. 
f= 
=f 


Unit nome 


1 1.17232] 


-/O-rawdata/D-OUT 
D 


Unit name 


117232] 


../lO-rawdata/A-IN 


Q T3060 1501 


1305 


T30z 
1306 


1914 
1918 


T30s 
1907 


* Exception: When dehumidification is carried 
out, the relay is not activated. 


117132] 
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Info Zone 

are a If the unit is assigned to a zone, in this window the values of the corresponding zone are 
lemergency —=e- displayed. In the first line it is displayed if emergency operation for this zone is activated. 
Icycletime 6h In the second line you see the sequencing cycle time. Then the room temperature, the 
lroomtemp. 24.8°C room humidity, the supply air temperature and the supply air humidity of the zone are 
jroomhum. 46.8% diisplayed. 
jsup.temp. A7.8°C If the determination of average values is disabled, these values correspond to the 
sup.hum. 55.8% measured unit values. 

Unit name 1 1 17232] 


Statistics/Data logger 


rn i 


98. OxC 


By the data logger you can save measured values or average values (zone data) calcu- 
lated by the controller and have them displayed in the shape of a graphical curve so as 


aaa to show the time course of these values. 
5. Ox Values of two different sensors can be simultaneously recorded. 
his Te T 7 Ts} You set the lapse of time which will be displayed. Further parameters (type of measured 
Unit neme 1 1 17:32} Value and cycle) can be adjusted in the service menu. 
You can choose among 5 different lapses of time: hour (adjusting this lapse displays the 
recent 3 hours), day, week, month and year. 
The time lapse is displayed in horizontal direction, a vertical dashed line marks the 
actual time. 
In the vertical direction the range of the measured value within the limit values (if existant 
for this type of value) is displayed. Two exterior dashed lines mark the limit values. An 
interior dotted line marks the set value, if existant. 
The course of the measured value is displayed by a continuous line. 
Note: 
Before these values can be displayed, the recording must be activated in the correspon- 
ding Config menu. 
If the A/C unit is de-energized, the memories of both data loggers are deleted. (The 
control however, can be switched off by the start/stop key without having the data loggers 
deleted.) 
C7000 


The corresponding commands: 


for data logger 1 each ees cyc 
log 1 - displays adjustments, number of data and date wu ber of 
of recent and eldest value. 
log 11 - displays the 20 recent values as follows. 


° 
a 

an 

iy 


- edits the 20 last but one values (value 21 to 40 
going from the actual point of time). 

1 72 - edits the eldest 20 values (value 1421 to 1440 

going from the actual point of time). 


- edits all values of this day as far as stored. 


- edits the values 1 to 13 going from the actual 
point of time. 
- deletes all stored values. 
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C7000 Advanced 


Unit start 
no Local Stor 
Alarmreset 
external alarm 3 
External alarm 2 
external alarm 1 
Buserror 


Unit 


Istoptime 
function 
components 


junit = 


A165h 


1 17232| 


heating 

hui 

idehumit 
|freecooling 
Imixmode 


cooling _ 


A167h 
4168h 
A469h 
4283h 
4284h 


Unit nome 


1 17232 


humidifier 
compressor 
pump 
je-heating 
more 


x 


6426h 


Unit nome 


1 17233] 


maint. intervall 


last maint. 


Unit nome 


A711. 12 


1 17232] 


eturn © 


Unit name 
(C7 88810C 
o 


Itype dualfluid 


more 


117232] 


returnisuscemt 


117232] 
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Statistics/Event-Log 


All alarm messages and events of one A/C unit (Unit on/off, watchdog (WD) restart) are 
listed in this window. The messages contain the following information: 

Alarm text, day and time. When the unit was started and stopped is also displayed. 

Up to 200 events can be stored. 

A list of the events is displayed on the following page. 


Statistics/Runtimes 


The runtimes are shown in hours. 

The unit runtime comprises all times, when the unit is not in a stop or standby mode. 
The stop time is counted, when the unit is in a stop or standby mode. 

Stop mode means: Unit is supplied with power, the control is switched off. 


The functional runtimes are displayed in a submenu. 

The cooling runtime is counted each time when cooling is requested. 
The heating runtime is counted each time when heating is requested. 
The humidification runtime is the time in which the unit has humidified. The dehumidification 
runtime is counted each time when dehumidification is requested. 

Runtime for free cooling is counted, when the opening degree of the GE valve is bigger 
than zero, when no compressor request exists and if the GE valve is actually not used 
for heating. Runtime for mixmode is counted, when the opening degree of the GE valve 
is bigger than zero, when a compressor request exists and if the GE valve is actually not 
used for heating. 

In another submenu the component runtimes runtime 
are displayed. 

Here the fan and humidifier runtimes are dis- 

played. 

For the components compressor, pump, E-he- 

ating and drycooler exist further submenus of 

the kind as shown right. 


1 17:32] 


Statistics/Maintenance 


In this menu the adjusted maintenance interval 
and the date of the maintenance recently carried 
out is displayed. 


System 
In this menu the software version and the unit 
type are displayed. 
The menu point "Option" leads to a submenu, 
which displays which special software options 
are active. 


TE ~8- 
ffirerestart -8- 
reset after limitexcess -@- 
SATS 
Ps waterflow 
more 


Unit nome 


117232] 


Here the number of connected EAIO-, EDIO-, 0 
EEIO- and EBUS-boards is indicated. ae 
ae 
<6 
-e- 


1 17232] 


Except for the alarm messages (see 10.4 alarm texts) the following event messages can be displayed: 


Event text Meaning 
Unit switch on The controller (the A/C unit) is provided with voltage. 
Unit switch off The controller (the A/C unit) is de-energized. 


Unit start 


The A/C unit has started. 


Unit 


The A/C unit has stopped. 


Local Stop 


The A/C unit has been stopped by the ON/OFF key on the controller or by command*. 


no Local Stop 


The stop condition by the ON/OFF key does no longer exist. 


Remote Stop 


The A/C unit has been stopped by the remote on/off contact. 


no Remote Stop 


The stop condition by the remote on/off contact does no longer exist. 


BMS stop 1 The A/C unit has been stopped by BMS or WIB. 

no BMS Stop 1 The stop condition by BMS or WIB does no longer exist. 

BMS Stop 2 The A/C unit has been stopped by the WIB sequencing function. 

no BMS Stop 2 The stop condition by the WIB sequencing function does no longer exist. 


Timer Stop 


The A/C unit has been stopped by the week program. 


no Timer Stop 


The stop condition by the week program does no longer exist. 


Time Sequenc. 


The A/C unit has been stopped by time dependent sequencing. 


Time Sequenc. 


The stop condition by time dependent sequencing does no longer exist. 


Sequenc. Alarm Stop 


The A/C unit has been stopped by a valid alarm in the context of the sequencing function. 


no Sequ. Al. 


The stop condition (the valid alarm) does no longer exist. 


Ext. Setp. exc. Stop The unit has been stopped because the measured value has underrun the adjusted mini: 
mum measure value of the virtual sensor for the external setpoint (sensor purpose 17). 

no ext. Setp. Stop The stop condition for the minimum measure value does no longer exist. 

Sequenc. Alarm Start The A/C unit has been started by a valid alarm of another A/C unit in the context of the 


sequencing function. 


no Sequ. Al. Start 


The start condition (by a valid alarm of another A/C unit) does no longer exist. 


Sequenc. Load Start 


The A/C unit has been started by meeting the overload start condition in the context of 
the sequencing function. 


no Sequ. Load Start 


The overload start condition does no longer exist. The A/C unit is stopped. 


Sequenc. Emer. Start 


The A/C unit has been started by the emergency operation function in the context of the 
sequencing function. 


no Sequ. Emer. 


The condition for emergency operation does no longer exist ist. 


Fire alarm stop 


The A/C unit has been stopped by a fire alarm. 


no Fire alarm stop 


The A/C unit has been locally started after eliminating the cause of the fire alarm and an 
alarm reset. 


Alarmreset 


All pending alarms have been reset. 


The maintenance interval has elapsed. 


Maintenance required 
HP management # 


The high pressure management of circuit # is in operation. 


LP management # 


The low pressure management of circuit # is in operation. 


Freecool management The free cool management is in operation. 
old time Timestamp of old time in case of new setting of time 
new time Timestamp of new time in case of new setting of time 


Busid changed 


The bus ID has been changed. 


backlight auto 


The display lighting has been switched to automatic mode. 


backlight on 


The display lighting has been permanently switched on. 


config commit 


The new bus configuration has been confirmed by the command "iobusok". 


Alarmreset to uPC 


manual reset of a pPC alarm, see "Management of uPC alarms" 


Automatic alarmreset to 
uPC 


automatic reset of a uPC alarm by the IOC, see "Management of PC alarms" 


*state stop 


i Cd 
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6. Configuration 


First steps 


1. When several units shall operate in a bus: Establish bus wiring and configure bus. 
. Check the equipment by command “equi 
. Configure additional components like e.g. glycol pump, drycooler, outside temperature sensor. 
At the C7000AT you can do this in the Config-level in the submenus of the menu point "Components". Part of the 
configuration is the activation of the component, the allocation of an output for the component control, the assign- 
ment of an alarm input and setting the start value / hysteresis. 


. Calibrate the sensors by reference instruments (menu Operate/Components/Sensor), 
important for condensation pressure sensor. 


. Adjust setpoints. 
. Adjust special operating modes like week program, zone operation. 
. eventually BMS configuration 


Refrigerating scheme for a GCW type unit to localize the standard, optional and external components 


T/H sensor 


ND HD 
switch — switch Condenser 


ee 


@ © S cal 


Temp. press. Condensation 
sensorsensor c press, sensor for malfunction 
for EEV pais changeover 

with "WT too 


high" alarm 


Pump 3 
Drycooler 


External components are not part of the unit 
and must be selected by the installer. 


(©) Outside temp. sensor 
WT: water temperature 
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6.1 Loading a new Software 


For a C7000-control system there are two different softwares. 
The essential control software, which contains the commands 
for the command level, is located in the Flash-EPROM on the 
!O0C-board. The second software contains the menu structure 
of the C7000AT and is located in the EPROM of the C7000AT 
board. 

The control parameters in the IOC are resistent and do not have 
to be re-entered after loading the software. This is also the case 
for the IO bus configuration of the C7000AT. 


For loading a software in the flash-EPROM of the IOC you must 
connect the service port of the IOC to a serial interface of your 
PC/Laptop by means of a RS232 modem connection. 

Switch off the master switch. Set the jumper JP7 to position 
2-3. The master switch must then be switched on again. The 
IOC is now in the ,download“-mode. Start the C7000-Service 
program on your PC. This program can be downloaded from 
the Stulz-website. 

After the new software has been loaded, the master switch must 
be switched off and the jumper JP7 must be set in the position 
1-2. After this switch on the master switch. 


For loading a software in the flash-EPROM of the C7000AT 
you must connect the service port of the C7000AT to a serial 
interface of your PC/Laptop by means of a RS232 modem 
connection. 

Set the jumper X6 in the position A. Press the reset button on 
the rear side of the C7000AT board. The C7000AT is now in 
the ,download“-mode. Start the C7000-Service program on 
your PC. 

After the new software has been loaded set the jumper X6 in 
position B. After this press the reset button on the rear side 
again. When switching on, ensure that the new version number 
is correctly displayed. 


*System requirements: Windows 95/98/NT/2000/ME/XP/Vista/ 
Win7Win8. 


Only for the C7000 AT: 


menu. 


Sub-D (Female) 


Reset button 


Pos. A 


In the service manual the possible applications of the program "C7000-Service.exe" are described. 


In the next step all parameters, if they deviate from the default settings and the bus configuration, must be readjusted. 
The default language is English. If you require another language, you can change this in the ,System\Languages* 


RS 232 - modem con- 
nection with 2x9 poles 


COM 1 


Rear side of C7000 AT board 


7 
Pos. B 
Fg ‘ : 4 
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6.2 Control commands - C7000 


Atypical control command is structured as follows: 


top command 


sub-command 


f-— . “m—--- ql 


command component parameter — parameter 
number designation value 


Following a summary of the most frequent sub-commands: 


type 1/2/3.. 
start #,# 


General: 


sets the type of control (mostly 1=2-point control, 2 = proportional) 
sets the startpoint (temperature or humidity according to the component) 
sets the summer operation startpoint 

sets the winter operation startpoint 

sets the hysteresis (for on/off-controlled components) 

sets the summer operation hysteresis 

sets the winter operation hysteresis 

sets the pressure startpoint 

sets the gradient (for proportionally controlled components) 

sets the pre-start time in seconds 

sets the pre-opening of a valve in % 

sets the pre-speed of a fan or pump in % 

0 = deactivates a component from the configuration 

1 = activates a component for the configuration 

assigns the analog input # to the component (sensor) 

assigns the digital input # to the component related alarm 

assigns the component to the analog output # 

assigns the component to the digital output # 

0 =no common alarm when component alarm 

1 =common alarm when component alarm 

sets the alarmdelay in seconds 

assigns the alarm to alarm relay # (digital output) 

sets the runtime in hours 

0 =disables manual operation, 1 = enables manual operation 
0/1/# = switches off/on the component in manual operation or sets a value in % for propor- 
tionally controlled components 


The bullet items within the text refer to the corresponding command at the bottom of the page. 

In general the parameters which can be modified, are numbered line by line from top to bottom. If a line contains several parameters 
the bullet number is followed by a small letter for each column. 

For example, the parameter which is indicated by @b can be found in the second column of the fifth line. 
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6.3 Values 
Operate 
Values/Air/... 
-». Temperature 
lr eturnitemperacure The first item of the menu concerns the adjustment of temperature setpoints.The fol- 
etpoint 24. °C POC lowing items serve to adjust the temperature limits, which are decisive for the alarms 
min max “temperature/humidity too high/low". 
‘oom 5. °c 35. 6° Two temperature setpoints can be adjusted, setpoint 1 concerns the operation by day, 
delay a 50s whereas setpoint 2 concerns operation at night according to the week timer (page 82). 
up.air oa eee Sy ere Following the limit values for the room air sensor. The "MIN" column contains the va- 
delay aus S88 lues for the lower temperature limit and the "MAX" column relates to the upper limits 
Unit name 1 417832] accordingly. 
If e.g. the minimum room air temperature is passed under by the measured value, the 
alarm "Room temperature too low" is displayed. 
In the line below you can set the alarm delay in seconds. 
The values for the supply air sensor can be adjusted in the same way. 
..Humidity 


You can set the same parameters for the air humidity. However no difference between 
day- and night setpoint is made. 


Unit nome 11 17232] 
../Values/Water 
Operate.. 
You can set alarm delays and limit values for the water temperature. When the limit values 
min max are exceeded, the alarms "Water temperature too low/high" are released. 
jtemperature~22. a°c pena For the operation of pump stations you can set a pressure setpoint. The pressure setpoint 
delay see bid represents the pressure increase by the pumps. 
‘setpoint aL ee 23 we, When the C7000 is used to control a pump station, the water pressure is the only 
jtemperature ee . parameter which is controlled. This mode represents a special function of the C7000. 


1 1 17232] 


For the limit value alarms "Water temperature too low @/too high @" you can adjust: 
a. common alarm release (1=yes). 
b. alarm priority 


common prio. 


max 
cold water surely 
more. 


Unit nome 1 1 1732] 


The corresponding commands: 
Temperature, Water Humidity 
settemp 24.3 ri 3.0 sethumi 45.1 


minhumi room humi 
maxhumi x< supp yea 


rs 


All combinations are possible. 


@ mintemp water sa 
@ maxtemp water 


Cd 
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Values 


Air/Temperature 

Config 
return The controller offers the possibility to have start a stand-by unit when an adjustable po- 

sitive temperature difference to the air temperature setpoint is achieved. This difference 
ptectteurs rae can be adjusted by the parameter "Overloadstart" © . The adjustment 0.0K disables 
jovertoadstart . this function. 
When the temperature difference is obtained the A/C unit, so far as it is defined as 
standby unit, will be started. The sequencing function is not influenced by this. In order 
to use this function, a zone must be defined. 


1 17#32| 


‘eturn You can determine an integral factor @ for the air temperature control to avoid a control 

discrepancy which is characteristic for P-controllers. In this case a variable setpoint Svar, 

which is recalculated every 5 minutes is decisive for the control. This variable setpoint is 
calculated by adding the setpoint alteration dS to the previous setpoint. 

aon min so The values for the integral factor can be varied between 0 and 10%. A low value should 

room max be used to start with in order to prevent the control system from oscillating. 2% are re- 

purse te aie commended and can stepwise be increased to find out the limit of safe control. 

Unit nome 


Concerning the limit alarms "Room temperature too low @/too high @" and Supply air 
temperature too low @/too high ®" you can adjust: 
a. common alarm release (1=yes). 


b. alarm priori 
actual value priority 


Svar net = Svatn + dS with 
dS = (Six - actual value ) x integral factor 


‘Sfx represents the fixed setpoint which is 
adjusted in the menu Config/values/air/ 
temperature. 


Air/Humidity 


reture — The controller offers the possibility to have start a stand-by unit when an adjustable ne- 
lsradient gative humidity difference to the air humidity setpoint is achieved. This difference can be 
eek bo Sr a4 adjusted by the parameter "Overloadstart" © . The adjustment 0.0% disables this function. 
feorr. Low Limit: 48.0% In the same way you can have start a stand-by unit when an adjustable positive humidity 
difference to the air humidity setpoint is achieved. This difference can be adjusted by the 
parameter "Overloadstart dehumidific." @ . 

When the humidity difference is obtained the A/C unit, so far as it is defined as standby 


unit, will be started. The sequencing function is not influenced by this. 


more 
Unit name 1 irts2 


eturn (rn 


The parameter "corr. low limit" is only relevant for CyberSonic units. 


Limit Concerning the limit alarms "Room humidity too low @/too high @" and Supply air hu- 
vcemm. mare midity too low @/too high ©" you can adjust: 
sur.oir min a. common alarm release (1=yes). 


sursoir max 
‘Unit nome b. alarm priority 


The corresponding commands: 


Values/Air/Temperature Values/Air/Humidity 
@ boost cool 2 @ boost humi 10.5 
@ integral 1 @ boost dehumi 

- © minhumi 
@ maxhumi 

balarmprio @ minhumi 

© maxhumi 


All combinations are possible. 
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standby delay Os 
room 
setp. 13P0 
jore- 
Unit nome 11 17332] 
../more 
return ESI 
fsup.air min max 
limit be OOF O 3. 00Pa 
delay 3s 3s 
Unit name 11 17232] 
Config/Values/Air/Pressure 
return Q 
sur. air setre mE 
Limit Prio. 
max 8 
min @ 
room sete. 13P0 
Unit name 11 1732] 


Operate Values/Air/Pressure 
Here you can input a setpoint for the differential pressure ® of supply air. If this value is 
different from zero, the differential pressure control will begin, see chapter 7.5. 

The parameter "standby delay" @ is only relevant in the context of the SAPSM control, 
see chapter 7.6. 

Here you can input a setpoint for the differential pressure @ between room air and ex- 
ternal air to control the exhaust air louver. This is a special function of DFC? control. See 
manuals R17A and R18AA. 


For the supply air pressure, which is measured by a sensor with the sensor purpose 47 
= supply air pressure in cPa, you can set an upper limit value @ and a lower limit value 
. Attaining these values triggers the alarms "supply air pressure too high" or "supply 
air pressure too low". 

For both alarms you can set the following alarm parameters: 


1. alarm delay @@ 


2.common alarm release 0 @ 
3. alarm priority/digital output © @ 


In contrast to the principle to modify the same parameter in different menus, you can 
set the setpoints for supply air and room air pressure here, which also can be adjusted 
in the menu Operate/Values/Air/Pressure. 


4 2 
18, @bar 18. @bar 


Dx 16. @bar 16. @bar 
\delay 
|LP-Manage Ss Ss 


Ss 


Unit nome 1 


1 17232| 


Values/Refrigerant 


Here you can separately adjust a setpoint for the condensation pressure of each refrige- 
rant circuit. The G valve is controlled according to this setpoint. 

For the DX-mode and the mixmode in case of proportional GE control individual values 
can be set. The setpoint for mixmode should be higher than for DX mode. So the water 
flow through the G-valve will be smaller (than in DX mode) and more water will flow th- 
rough the FC coil. This way free cooling takes a greater part in total cooling. For normal 
GE control only the DX value is operative. 


The dynamic condensation pressure control which can be set in the Config menu level 
is explained on the following pages. 


The alarm delay for high pressure alarm of circuit 1 and 2 can be set in the last line. 


The corresponding commands: 


Pressure 
@ setapre 


@ setrpress 20 


©9000000 


Refrigerant 


47 nit 0 


47 ay 30 
47 10 xmprio 8 
47 common 1 


47 circuit 1 


47 
47 
47 


common 1 
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Dynamic condensation pressure control 

The control with a fixed condensation pressure setpoint leads in combination with speed controlled compressors to 
the necessity to adjust high setpoints. 

As for speed controlled compressors of the ANB series a minimum pressure ratio of 1:1.8 between suction and pres- 
sure side is specified, the condensation pressure setpoint must be set to rather a big value (red line), to avoid that the 
compressor is pushed out of its operating zone by the compressor control at a high evaporation temperature. A lower 
setpoint (blue line) in the example below would result in the fact that the compressor control detects an error as soon 
as the evaporation pressure rises above 11 bar. 

So with a maximum evaporation pressure of 16,8 bar, a condensation pressure setpoint of 30 bar must be set, see 
red line in the ANB52 operating zone. 


Compressor ANB52 operating zone 


Condensation pressure 
[bar] 


40 


30 condensation pressure setpoint 


lower condensation pressure 
setpoint 


dynamic condensation pressure 
setpoint 


a 
(bar] 


Evaporation pressure 


The green line represents the curve for a dynamic condensation pressure setpoint which follows the lower limit of 
the operating zone. 


Compared to that, the operating zone of an on/off compressor is somewhat less problematic. Here you could also 
adjust a fix condensation pressure setpoint. Yet the dynamic condensation pressure control benefits also here. 


Compressor ZP120KCE operating zone 


Condensation pressure 
[bar] 


40 


30 


20 condensation pressure setpoint 
dynamic condensation pressure 


setpoint 
10 "p 


[bar] 
Evaporation pressure 
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The dynamic condensation pressure control can be applied in A/C units of the G, GE, GCW and GS, GES, GSCW 
version. 

For each refrigerant circuit a condensation pressure curve can be set, according to which the condensation pressure 
setpoint is calculated as a function of the measured evaporation pressure. The deviation of the measured condensa- 
tion pressure to the condensation pressure setpoint has an effect on the opening degree of the G valve. 

The condensation pressure curve is set by four parameters, which define two points of a straight line. 

This straight line is optimally positioned such as it runs along the lower limit of the compressor operating zone. 


Compressor operating zone 


Condensation pressure 
A 


operating zone 


condensation pressure setpoint curve 


cpi4 — 


> 
Evaporation pressure 


By the following four commands you set the pressures, which determine the course of the condensation pressure 
setpoint curve. The lower limit is set by cp1, the upper limit by cp2. 


cpset 1 epl 6,5 

cpset 1 cpl 12,8 

cpset 1 ep2 17,0 

epset 1 cp2 32,6 
| 


circuit 1 pressure value 


By means of a further parameter the condensation pressure control is activated. This can be separately set for each 
rerigerant circuit. So it is possible to run one refrigerant circuit with the dynamic condensation pressure control, 
whereas the other refrigerant circuit runs with a fix condensation pressure setpoint. 


cpset 1 dyn 1 Activation of dynamic condensation pressure control in circuit 1 
cpset 2 mix 12,3 Setting the fix condensation pressure setpoint for the mix mode in circuit 2 


cpset 2 dx 18,4 Setting the fix condensation pressure setpoint for the DX-mode in circuit 2 
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The command cpset 1 or cpset 2 displays all related parameters: 
iocd ‘kdsoll 2 
Condensation press 
Setpoint Mix..:12. 
Setpoint DX...:18. 
dynamic.... 


OPZics sree ne 


Cp2eiiese sane’ 


The effective condensation pressure calculated as a function of the evaporation pressure is displayed by the com- 


227 
227 
27 
13 
23) 
14 
222 


cs) 


oe} 


oe} 
KAA 


oe) 


Units with 1 refrigerant circuit 
The adjusted parameters for “cpset 1" are valid. 


Units with 2 refrigerant circuit, one speed controlled compressor and one on/off-compressor 
For the circuit with speed controlled compressor the parameters adjusted by "cpset 1" are valid. 
For the circuit with on/off-compressor the parameters adjusted by "cpset 2" are valid. 


Units with 2 refrigerant circuit, 2 on/off-compressors only 1 G valve 

The parameters adjusted by “cpset 1" are valid for both circuits. 

The condensation pressure setpoint is calculated corresponding to the measured evaporation pressure according 
to the cpset 1 parameters. The bigger one of both pressure values serves as a setpoint for the opening of the G- 
valve. 


The dynamic condensation pressure control has the following advantages in contrast to the control with fixed con- 
densation pressure setpoint: 

- significantly reduced electrical power consumption at the same cooling capacity 

- improved pressure control in most operating states by bigger G valve opening 
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Config/Values/Refrigerant 


return 
Lp-tonase B 2 
“Manage 1 2 
yn cond press 1 2 
Unit name 1 1 17832] 
The LP management and the low retun Kato 4. ~+| 
pressure alarm can be set here only 
for special! unit type ef indoor ‘chiNers D-IN commonrrio. D-IN commonrrio. 
(CSI...GE). locm mw I 8 lore mB -- 8 
For all other units these parameters ba Ps ia ‘i 
must be set in the menu "Config/Com- Jrressure 5, Obar Jrressuce * 
ponents/Cooling/Compressor". restarts c) restarts x 
shale steetn Unit name 1 1 17#32| Unit nome Tf 17832] 
@ HP management can be set here 
only for special unit type of indoor chil- 
lots (CSI..GE). return a return 2 
For all other units it must be set in the 
menu "Config/Components/Cooling/ D-IN commonrrio. D-IN commonrrio, 
Compressor". lorm gle c) jolacm go ie 8 
it ime eh it ime x 
Only the high pressure alarm can be Dastacts oaeeat Pecterte i: 
configured here for all units and indivi- mode cl mode x 
Unit nome Tf 17232] Unit nome r 1 17232| 


dually for each refrigerant circuit. 


@a digital input, © @b common alarm release, 
Qc digital output to forward the alarm 


A dynamic condensation pressure con- FEdyn cont prossid return 
trol can be configured and activated for 
each refrigerant circuit in the menus Fee Son epee Ere. wgatenee 
beside. 
The graphical arrangement of the eres Sere 
parameter reflects the form of the con- 
densation pressure curve. Unit name 11 17232] Unit nome 11 17232 
By the parameter in the first line you can activate the control. @ 
The curve is determined by the following four parameters: 
EP1 - evaporation pressure 1 8 
CP1 - condensation pressure1 @ 
EP2 - evaporation pressure2  @ 
CP2 - condensation pressure2 @ 
din 2 2) 
alarmdelay 5 e 
commonalarm 1 ° 
e 
8 
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Application of dynamic condensation pressure control (parameter "dyn." = 1) 
The table displays the recommended values in dependence of the compressor type and the refrigerant: 
(up to now for refrigerant R410A only) 


Compressor type Refrigerant | ep1 [bar] | cp1 [bar] | ep2 [bar] | cp2 [bar] 
Mitsubishi ANB33 R410A 
17,0 32,6 


Mitsubishi ANB42 R410A 
Mitsubishi ANB52 R410A 


Copeland ZP182KCE-TFD R410A 
Copeland ZP154KCE-TFD R410A 
Copeland ZP137KCE-TFD R410A 
16,5 14,0 
Copeland ZP120KCE-TFD R410A 
Copeland ZP103KCE-TFD R410A 
Copeland ZP90KCE-TFD R410A 


Due to the right-angled shape of the envelope in the pressure diagram, the configuration of a fix condensation pressure 
setpoint is sufficient for the following compressor types. (parameter "dyn." = 0) 


Compressor type Refrigerant | Setpoint 
mix [bar] 


Copeland ZP83KCE-TFD 
Copeland ZP72KCE-TFD 
Copeland ZP61KCE-TFD 
Copeland ZP54KCE-TFD 
Copeland ZP42KCE-TFD 
Copeland ZP36KCE-TFD 
Copeland ZP31KCE-TFD 
Copeland ZP29KCE-TFD 
Copeland ZP24KCE-TFD 
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Config Values 
Air / Control type (Part 1) 


return Here you can choose the control type. The display of the actual values changes 

‘ontrol type corresponding to the above adjusted type of control (Room / Sup.Air). @ 

The room air control is the standard control. The temperature/humidity sensor is placed 

in the return air intake or in the room and the C7000 controls in accordance with the 

setpoints set in the menu Config/values/air/temperature or humidity. 

flow volume k-val. An external T/H sensor is required for supply air control. The control takes place for 
Unit name 1 1 17:32) the room air control in accordance with the adjusted setpoints. 


temperature 


return 
control type 


|temperature 

humidity 

pressure 

[flow volume k-val. 550 
Unit name 11 17332] 


Return air 


T/H sensor for 
return air 


TH sensor for The sensor should be positioned depending on 
toom air the space available, thermal load distribution 
and selected type of control. 

The maximum distance to the C7000 IOC is 
20m. 


Supply air 


T/H sensor for supply air 


The corresponding commands: 
The surrounded numbers refer to the corre- 


Four different control types can be sponding passages in the descriptive text. 
@ control 2 ——————~» chosen by entering the corresponding 
@a lim temp number: See next page for explanation of the com- 
@b 1: room air mands @ - @. 
@® grad tem 2: supply air 
© lim humi 3: room air with supply air limitation 
@ grad hum 4: supply air with room air limitation 


Cd 
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return 


Unit name 1 17232] 


Setpoint 
Room air 


16 
@a 


17 Tec 


Actual value 
‘Supply air sensor 


Example (temperature): 
20.5 = 20 + 0.5 (16 - 15) 


return © 
‘ontrol type 


Supply air, room lim 


flow volume k-val. 
1 1 17232] 


Start value 1 > Start value 2 


Setpoint 
Supply air 


24 Tc 


@b @a 


Actual value 


Config Values 


Air / Control type (Part 2) 


With the room control with supply air limitation 
the control works with the T/H sensor in the 
return air intake and with a second T/H sensor 
in the supply air. Primarily the control works 
as for room air control, only if the measured 
‘supply air temperature is lower than the start 
temperature @a the temperature setpoint is 
shifted. The extent of the setpoint increase is 
determined by a factor which you enter, as a 
gradient ®, in the menu. 

The relationship, according to which this hap- 
pens, is made clear by the graph opposite. A 
‘steep gradient drastically corrects the failure 
to meet the supply air temperature, but has the 
risk that the control circuit starts to oscillate. 
With humidity control the setpoint shifts to the 
opposite direction. If the adjusted starting hu- 
midity @ is exceeded by the measured supply 
air humidity, the setpoint is reduced. You can 
also enter a gradient factor @ for this. The 
relationship is shown in the graph opposite. 


New setpoint = old setpoint + gradient «(start 
value - actual value) 


The supply air control with room air limitation 
is based on the same control principle as the 
‘supply-air limited room air control. Only here 
the setpoint shifts to the opposite direction, 
because it works on the basis that the supply 
air is colder than the return air. 


If the room temperature exceeds the start 
temperature 1 @a, the supply air temperature 
setpoint is reduced. 

With the setting of a second start value @b the 
‘supply air setpoint is raised when the room air 
temperature falls due to less thermic charge. 
By this, cooling capacity is reduced and energy 
is saved. 

If the room humidity drops below the starting 
humidity entered @, the supply air humidity 
setpoint is increased. 


Start value 1 < Start value 2 


Setpoint 
Supply air 


Room air sensor 


2a: start value 1 
2b: start value 2 


Example: 
with Troom > 2a: 17.5 


Temperature 


18 + 0.5 + (23 - 24) 


../Temperature 


return Setar 
T 


Istarttemp. 

sradient 
verloadstart 

I-Factor 

Limit 

Limit 


more 


Unit nome T i7ts2| 


Setpoint 


70 72 74 
° 


rhV% 
Actual value 

Supply air sensor 

Example (humidity): 

49 = 50 + 0.5 (70-72) 


../Humidity 


return (OUEST 


istarthum. 
radient 
verloadstart 
dehumidific. 
Low Limit 


ort. 


more 


Unit name 1 i7832| 


Setpoint 
Supply air 


38° «39 «40 «(41 rhWV% 


@ Actual value 
Room air sensor 


Example: 
50.5 = 50 + 0.5 « (40 - 39) 


with Troom < 2b: 18.5 = 18 + 0.5 « (22 - 21) 


If start value 1 is lower than start value 2, 
the setpoint is shifted according to start 
value 1 for an actual value between both 
start values. 


22 23 
@a @b 


24 Tre 


Actual value 
Room air sensor 


EN/06.2014/57 45 


temperature 
in 


starttemr. 


i 1 17832| 


Room, supply air limited 


Setpoint 
Room air 


TC 
Actual value 


Supply air, room limited 
Start value 1 > Start value 2 
Setpoint 
‘Supply air 


Temperature 


Config 


With the room control with supply air limitation as for supply air control with room air 
limitation you can set temperature limit values. 
Above/below the limit value the raised/reduced temperature setpoint stays at the limit 


value. 


Lower limit value (Tmin): ® 
Upper limit value (Tmax): © 


With adjusted temperature limit 


(room, supply air limited) respectively below (supply air, room limited). 


Supply air sensor 


Setpoint 
Supply air 


Tree 


Actual value 


> 
Tr 


Room air sensor 


Air / Control type (Part 3) 


Values 


values the control diagrams change as shown beside 


Start value 1 < Start value 2 


Temperature 


Actual value 


20 21 24 TiC Room air sensor 


The corresponding commands: 


@ lim mintemp 17. 
@ lim maxtemp 21 


W @ 
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return 


eool-rrio. 

lunit start delay 

cu2-chanseover 
state 

ore 

remotestart 

bhaserestart 


Unit nome 


1.17232] 


return 


a a 
Winter 
——E———s- 


1 
oe 


Values 
Miscellaneous Data 


For the function and setting of the cooling priority, see following page. 

In the second line you can adjust a unit start delay @. By different start delays for different 
units itis avoided that the most current consuming components start simultaneously and 
overcharge the power supply of the building. 

With the parameter in the third line you can effect a change-over of the two chilled water 
valves in CW2 units. The parameter in the fourth line displays the state of change-over. 
For details, see chapter 7 "Special functions, CW2 units". 

The parameter "OTE" @ in the fifth line is customer specific, for standard units the setting 
must be "STULZ". For enabling the OTE software this parameter is set to "OTE". 

With the parameter @ in the sixth line you can determine whether the unit may be started 
by a remote on/off signal. (0 = no, 1 = yes, all other stop causes (Timer, BMS, local stop, 
sequencing) are deleted. The remote on/off signal has the priority). 

With the parameter @ in the last line you can determine whether the unit restarts auto- 
matically in case of power supply return after a phase failure. (0 = no, with this setting 
the unit must be restarted locally, 1 = yes). 


Config 


Values 
GE-mode 


The outside temperature @ for the commutation from summer to winter operation is 
decisive for the drycooler and compressor control. With this hysteresis @ the winter 
operation changes to summer operation. 

The winter operation is also switched over to summer operation, if an outside temp. 
sensor breakdown is detected. An alarm "Outside temperature sensor defect" is not 
displayed. 

If no outside temperature sensor is configured, summer operation is active. 


The corresponding commands: 


Misc. data 
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GE-Mode 
@ sumwin start 16.0 


@ sumwin hys 2 
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remotestort 
\rhaserestart 


Unit nome 1 117232] 


Config 


Misc. data /Cooling priority 


The cooling priority determines the overriding cooling circuit for units with two 
different cooling systems (Dual-Fluid units). The parameters GE, CW and DX 


can be adjusted. 


GE - nopriority, this is the adjustment for GE-systems, where a mixed operation 
of both systems is possible. 

CW - means, that chilled water cooling is prior at ACW/GCW-units. 

DX - means, that compressor cooling is prior at ACW/GCW-units. 

The diagram below displays the conditions for a malfunction change-over at 


Dual-Fluid units. 


For a better understanding: 
The OR-conditions are horizontally located. 
The AND-conditions are vertically located. 


Malfunction change-over 
DX —> CW (cooling priority 2) 


Compressor! on [P-alarm 
*HP-alarm or com- 
pressor failure AND 
compre oo ri OR LP-alarm 2 
AND 
CW-off = 0 


Switching back to the original priority can only be done by an alarm reset. 


Values 


Malfunction change-over 
CW — DX (cooling priority 1) 


"WT too high" 


OR | CW-off=1 
alarm 


WT - water temperature 1 


CW-off - digital input (pre-set DIN16) to 
enable DX-operation or to disable 
CW-operation(see page 78) 
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The corresponding commands: 
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P-factor 


1 
actual val. 


__ | SP: Setpoint 


A=Kp*(E-SP) 


E: input value, return air temp. / supply 
air temp. in general, condensation 
pressure for G-valve 

A: output value, speed in general, opne- 
ning degree for valves 


I-factor 


E er actual val. 


' Set val. 
[os ee 


D-factor 
\ actual val. 


To show the principal influence of the 
1-/D-factor the diagrams feature an open 
control circuit. 

In reality the control circuit is closed and 
the alteration of the output has an effect 
on the input (measured value). 


EN/06.2014/57 


PID control 


For the following components you can adjust a PID control, consisting of a P-factor, 
|-factor and D-factor: 

-ICc - Pump in CPP units 

- HGBP valve - Fan with differential temperature control 

- G-valve - Louvers with DFC? control 

- GE/CW-valve - Condenser fan with DFC? control 


P factor 


By the P factor you set the ratio of the output variable to the input variable difference 
(measured value minus setpoint). 

To each deviation from the setpoint exists a fix output value for the component which 
is to work against the deviation. 

A characteristic of the proportional control is a permanent discrepancy of the input 
variable to the setpoint as long as there is a disturbance variable. 

With the help of an example the single parts (P-, |-, and D-part) shall be calculated 
for a setpoint discrepancy of AT = 0,3 K for the GE/CW valve. 


Example: Tset = 24°C AT = Tact —Tset P factor: Kp=10 
Tact = 24,3°C. AT=0,3K component depen- 
dant constant: Kkp =1 
op = Kp * AT * kkp 
op=10°0,34 
op = 3 (opening degree in %) 


I factor 


By the I-factor you adjust the integral part of the control. The integral part reacts to 
a difference between actual (measured) value and set value with a constantly rising 
output. The bigger the difference, the faster increases the output. The integral part 
serves to avoid a constant discrepancy from the set value. The more straight away 
the control takes effect, the bigger the |-factor can be chosen. 

Example: for the ICC, if supply air control has been set. 

The more storage elements (as for example big space volumes in case of return air 
control) exist in the control loop, the smaller the |-factor must be chosen to avoid an 
oscillation of the control loop. 


Example: 9] = Ki * AT +t» kk; AT=0,3K 
ol =10*0,3° 10,333 t=1 sec. 


91 = 1 (opening degree in %) I actor: Ki=10 
after 5 sec.: component depen- 


ol =5% dant constant: kx, = 0,333 


D factor 


By the D-factor you adjust the differential part of the control. By the differential part a 
change of the setpoint discrepancy is detected. This way the control can rapidly work 
against an erratic change of the input value. 

The size of the D factor should be set in dependance on the possibility for a sudden 
change of the input variable. If the input variable is the return air temperature, a D 
factor makes hardly any sense, as there are generally no erratic changes of the re- 
turn air temperature. In contrast to this the setting of a D factor can lead to a better 
control characteristic for the G valve (input variable is the condensation pressure) or 
for supply air control. 

Setpoint discrepancy 
Example: 9p = Kp * (ATn - ATn-1) * kKKp at the moment t; ATn-1 =0,4K 
op =10*-0,1°2 at the moment to ATn =0,3K 


@D = -2 (opening degree in %) D factor: 


For calculating the output variable the single component depe- 
parts are added: dant constant: kkp =2 


Kp =10 


9=9P+91+ 0D 
9=3+5+(-2) 
9 =6% 
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6.4 Components 
6.4.1 Refrigerant circuit, Standard 
Operate Components/Cooling 


Compressor 


are parameters in the first four lines can be adjusted separately for compressor 1 and 


ae start temperature for the compressor is entered as a positive difference to the 
setpoint. 

Two different start temperatures @a,@b + hysteresis @a,@b for summer and winter 
operation can be entered. 

The compressor pause is entered in seconds and serves to increase the service life of 
the compressor by delaying the restart by the adjusted value. @ 


Alarm parameters: 
Compressor alarm delay see menu Operate/values/refrigerant 
Low pressure alarm delay Oa 


After the compressor start the low pressure alarm can be inhibited for an adjustable 
time @b. If the unit is equipped with two compressors, the adjusted time is valid for both 


OFF compressors (1 and 2). This time avoids a low pressure alarm right after the compressor 
setpoint TPC start when outside temperatures are low. The effect of this parameter does not depend 
Oa ! ! on the summer/winter operation. 


Compressor sequencing in units with two refrigerant circuits: 

The controller software tries to equilibrate the compressor runtimes. Once in an hour the 
software checks whether the difference between the runtimes is 20 hours or more. 

If the case and if the compressor with the bigger runtime has a smaller start value 
than the other compressor, the start values and hysteresises for summer and winter 
operation are exchanged between the compressors. 


If only one suction valve is configured, there is no sequencing between the compressors. 
However if there are two configured suction valves, there is a sequencing between the 
compressors. The same applies for the HGBP valve. 


The corresponding commands: 


@a comp 
@b comp 
@a comp 
@b comp 
@® comp 


@b winterdelay 180 


PReERER 


@a comp 1 
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q 
compressor 4 2 3 4 
movable coil 
valves 

louver 
\drycooler 
conden. fan 4 


pumps 


5 6 


Unit nome 


1 17232| 


eturn (uuoaenuy 


active 
lo-ouT 

D-IN 
e -1- 
af= 


Low 


Jota 


LP-Manase 
]HP-Manase 8 


° 
restarts 
8 


Unit nome T 


Pressucetime 
5. Obar 
21. bac 
lnode off 


ner io. 
8 
6 


8h 
8h 
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Config Components/Cooling 


Compressor 


First you can choose for which compressor the following inputs shall be valid (1 or 2). 
Following a new menu is opened. 

In the first line you add the compressor to the configuration by entering "1". With "0" you 
disable the compressor although all settings concerning the compressor are kept. @ 


A You only can configure either compressor 1 or the ICC. 


You can determine a digital output for the compressor on/off signal. @ 


Alarm parameters low pressure alarm In the third line: 
- digital input © 

- common alarm release ®a 

- alarm priority @b 

Alarm parameters compressor alarm In the fourth line: 
- see menu Config/values/refrigerant/HD-management 


Setting the alarm priorities means assigning the corresponding alarm to an alarm relay 
(digital output) with the adjusted number. 


The low pressure alarm can be managed in a way to avoid a premature and unnecessary 
service intervention. 

If the LP switch releases, the compressor is stopped and restarted after the compressor 
pause has elapsed. The LP alarm is inhibited during the winter start delay. This way 
the controller tries to bypass temporary LP alarms. 

You can limit the number of compressor restarts in "RESTARTS" © within a time space 
you can adjust in the left column of the fifth line to avoid an LP alarm. You can define the 
time space in the right column of the same line @b. 

If after the maximum number of restarts, the LP switch still triggers, the LP alarm is 
released and the compressor is definitely switched off. Using the optional evaporation 
pressure sensor you can adjust in the medium column of the same line a threshold @a 
which marks the lower limit for the permissible pressure range. 


With a condensation pressure sensor (either part of G-valve or separate option) high 
pressure alarms can be equally managed for the same reasons as LP alarms. 

You can limit the number of allowed compressor restarts in "RESTARTS" @ within a time 
space you can adjust in the left column of the sixth line. You can define the time space 
in the right column of the same line @b. 


If the threshold @a of the HP within this time space is excessed at least the adjusted 
number of times, the HP alarm is released and the measure which you have adjusted 
in HP mode @ is taken. 


0: HP alarm will be triggered 
1: Unit continues operation 


The corresponding commands: 
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You can set a minimum runtime for 
the compressor by a command. 
The minimum runtime is entered in 
seconds. 


minruntime 300 


comp 1 


hpmode 1 
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Components/Cooling 


Icc 
Config 


In the first line you can add an integrated cooling circuit (ICC) to the configuration by 
entering "1". With "0" you disable the ICC although all settings concerning the ICC are 
kept. @ 

The ICC control unit communicates with the C7000 by the RS485 component bus. The 
precondition for this is the identification by a global address. 

In the second line you can set a global address for the ICC. ® 

Unit name 1 1 17:32] In the third line the compressor model is displayed. 

In the following lines you can set the P-factor @, the |-factor @ and the D-factor @ for spe- 
cifying the control characteristics. For return air control a big P-factor and a small |-factor 
is recommended, for supply air control a small P-factor and a big I-factor instead. 

In the seventh line you can adjust the start temperature @ for the ICC as positive offset 
to the temperature setpoint. 

The compressor is switched off, when the temperature setpoint is passed under and the 
speed is equal to minimum speed. 

In the last line you can adjust the hysteresis @, which is decisive for the compressor 


return [xe characteristics after the start phase (3 min.) and after ceasing of dehumidification request. 
common rio. See detailed description of start phase below. 
lec reachabil. EE 8 
wee alarm = 8 
HPC low pres. — e Alarm parameters availability alarm in the first lin 
switch off delay on min speed - common alarm release Oa - alarm priority 1 
start @s 
Jtehumidific. 8 
se 5 = Alarm parameters for all 18 ICC alarms in the second line: 
Unit nome i 1 17:52) -~ common alarm release @a - alarm priority @b 


Start phase - time dependant 
Maximum speed 


Alarm parameters for the low pressure alarm in the third line: 


- common alarm release @a - alarm priority @b 
a 
as 
Se Start phase 
Start speed g iS After the compressor was started because the start temperature has been reached, it 
Sa first runs 3 minutes with a fixed speed of 50 revolutions / s (3000 rpm). 
® Min. speed If actual temperature value < setpoint + start temperature @ - hysteresis @, the com- 
"~~ ~ pressor runs with minimum speed for an adjustable time lapse. 
TT ry —> If actual temperature value > setpoint + start temperature - hysteresis, PID-control for 
3 the compressor gets active. 


With low thermal load, especially with supply air control it may happen that the air tem- 
perature is so low after the initial stage, that the compressor would be turned off again. 


Start phase - temperature dependant To avoid such an on/off operation, you can adjust a time @, in which the compressor 
Maximum speed 


runs with a fixed minimum speed (20 rev/s, 1200 rpm). 

If the temperature is still too low at the end of the specified time, the compressor is 
switched off. However, should the temperature rise within this time onto the set point, 
PID control for the compressor is activated. 


Dehumidification 

For a dehumidification request, the speed of the compressor is increased to 100% (120 
rev/s, 7200 rpm). Just like after the start-up phase, it is possible that the air temperature 
is too low. 


control range 
PID control 
Q 
a 
| a 
H 


Min. speed 


commonalarmna 1 
alarmpriona 3 
commonalarmicc 1 
alarmprioicc 4 
commonalarmlp 1 
alarmpriolp 4 
lowafterstart 240 


2eo00000 
PReEREREEE 


PREeEREEEE 
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Config Components/Cooling 
Icc 


If actual temperature value < setpoint + start temperature @ - hysteresis @, the com- 
pressor runs with minimum speed for an adjustable time lapse. 

slob. address  ~1~ If actual temperature value > setpoint + start temperature - hysteresis, PID-control for 
io ine the compressor gets active. 

= To equally avoid an on/off pulsing you can adjust a time ©, in which the compressor 
@. 2K runs with a fixed minimum speed. 

@. 2k Here also, the compressor is switched off when the temperature is still too low at the 
Uatt seus T 7 i??s2| end of the specified time and the PID control is enabled, if the temperature rises within 
the time onto the set point. 


return 


eturn [i 


The minimum speed (20 rev/s, 1200 rpm) is never passed under during PID control. 


For each refrigerant circuit a high pressure alarm can be configured, see menu Config/ 
lswitch off delay i 
seoets values/refrigeran/HD-management. 

jJehumidific. 


Unit name 1 i7t3a| 


|T> Set 


In units with two refrigerant circuits the ICC is always assigned to the first refrigerant 
circuit. The second refrigerant circuit is equipped with an on/off compressor which has to 
be configured in the compressor menu. A "compressor 1" for the first refrigerant circuit 
may not be configured. 

As soon as the compressor of the ICC has reached its maximum speed (120 rev/s, 
100%) and the temperature lies above the setpoint, compressor 2 is switched on and 
the speed of the first compressor is correspondingly reduced. Then the speed of the first 
compressor is controlled according to the cooling requirement. 


When the second compressor is in operation, the temperature is beneath the setpoint 
T< Setpoint] and the first compressor (ICC) has reached the minimum speed, the second compressor 
is switched off and the first compressor is raised to 70% of its maximum speed. Then the 


4 

speed of the first compressor is controlled according to the cooling requirement. 
2nd compr. The start values and hysteresises in the compressor menu are not evaluated by the 

control. 

4 | 

70% 
Icc | — 
16,7% 
i 


The corresponding commands: 


dehumi 240 


By these commands you can limit the power of the 
speed controlled compressor. 
The minimum/maximum power is entered in %. 
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Config 


The following parameters are relevant for CyberRow units, version AS only: 


If a CyberRow unit of the AS version is switched off at very low temperatures, it can 
happen that after a certain time the refrigerant is displaced into the condenser. The little 
amount of refrigerant in the liquid receiver is shut off by the non-return valve towards 
the condenser and by the electronic expansion valve (EEV) towards the evaporator. 


When the unit will be started after a few days, it can happen that there is only a slight 
amount of refrigerant in the evaporator at low pressure, such as to cause a low pressure 
Unit _newe 1 4 17832) alarm within a short time. As the required pressure difference across the compressor 
can not be established due to the low pressure, the EEV does not open either, so that 
there is no way for the refrigerant in the liquid receiver to flow into the evaporator. 


To prevent such a malfunction, a minimum pressure @ for the refrigerant circuit can 
be set. 

When the pressure as well on the suction side as on the discharge side is lower than 
the adjusted minimum pressure while the compressor is to be started, the EEV is 
opened before the compressor start request for an adjustable time ® on an adjustable 
opening degree @. 

During this time the refrigerant pressure in the circuit increases. After the EEV has been 
closed (this is the pre-condition for the compressor start), the compressor may start. 


The corresponding commands: 


@ icc 1 pet 6 
@ icc 1 peog 50 
@ icc 1 pep 20 
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lsuperheat 
setpoint 
dehumidific. 


7.0K 
12. 0K 


Unit nome 1 1 17232| 


eturn a5 4 


ctive 
ontroller 
tyre 
refriserant 
Sen. 


ALCO uch 
EXS: 


R407c 
PT4-18 
™ 


eturn 34) 


|Wor-controt 
temperature 9.8 
temperature 
surerheat mode 
more 
Unit name 


1 17232| 


eturn 335 
att. Surely 
It ime 

startvalue 


Valve type 
The valve type depends on the unit 


531, 1062 


Pressure sensor 
The pressure sensor depends on the 
refrigerant used. 


Refrigerant 
R407C 
R22 


Pressure sensor 


PT4-07S 
R134a 


R410A 


Operate Components/Cooling/Valves 


EEV (Electronical Expansion Valve) 
Setting for Alco valve 


Here you can adjust the setpoint for the superheating in normal operation @ and the 
setpoint for the superheating in case of dehumidification @. Both values must be entered 
as differences to the evaporation temperature. 


Config 


The suction gas pressure and temperature are measured by a pressure sensor and a 
temperature sensor and these values are transmitted via an EEIO board to the controller. 
With these parameters the superheat is controlled by the expansion valve. 

@. By the setting 1 the valve is configured and the failure of the pressure sensor, the 
temperature sensor and the stepper motor for the valve control are monitored and dis- 
played by an alarm. 

Setting 0 means: the valve is not configured. 

@. By this parameter the valve controller is determined. "ALCO VCM" and "CAREL 
EVD" can be selected. Depending on the controller adjusted here different parameters 
can be adjusted. The parameters on a grey background are not adjustable for the Alco 
controller. 

®. Here the valve type is determined. EX4, EX5, EX6, EX7, EX8 

@. Setting of the refrigerant in use: 

R22, R134a, R407C, R410A 

©. Setting of the pressure sensor in use: 

PT4-07S, PT4-18S, PT4-30S, PT4-50S. 

@. Control with suction pressure limit (MOP), 0=disabled, 1=enabled 

@. Temperature limit for MOP control. Above this evaporation temperature the expansion 
valve is not opened further. 
©. Superheat control mode: _off= quick response, 

on= slow response 

Following menu: 

@. Battery supply, setting 0 means: the buffer battery, which must be connected on the 
EEIO board, is not charged by the battery charger. 

Setting 1 means: the buffer battery is charged by the battery charger. This battery serves 
to shut the expansion valve in case of a power failure. 

@. Here you can adjust the lapse of time, for which the battery is still connected to the 
battery charger after a power failure. 

®. Start opening degree for the expansion valve 

@. Advanced start time for the expansion valve. The compressor start is delayed by this 
time in order that the expansion valve can obtain its start opening degree. 


Alarm parameters: 

Three alarms exist: @. Pressure sensor alarm, @. Temperature sensor alarm, @. Stepper 
motor alarm 

@a, @a, @a: common alarm release. 

@b, @b, @b: alarm priority. 


Note: 
The EEV is not configured neither in the basic setting nor in any loaddefault setting. If 
required it must be configured in this menu. 


Controller type 
0: EEIO+VCM 


Valve type: 4: Carel EVD 


1: EX4 
2: EX5 
3: EX6 
4: EX7 


Refrigerant: 


—————> 5:Ex8 


Pressure sensor: 


ype 2 ————> 0: PT4-078 
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1: PT4-18S 
2: PT4-30S 
3: PT4-50S 


otemp 17 
omotor 19 
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2 Operate Components/Cooling/Valves 


EEV (Electronical Expansion Valve) 
Setting for Carel valve 


lsuperheat Carel 


setpoint 7.1K Here you can adjust the setpoint for the superheating in normal operation @ and the 
dehumidific. 12.1K setpoint for the superheating in case of dehumidification @. Both values must be entered 
Unit name 1 1 17:32| as differences to the evaporation temperature. 
return Ga 2 Config 
etive Lif The suction gas pressure and temperature are measured by a pressure sensor and a 
\osraneeeae ca temperature sensor and these values are transmitted via an EEIO board to the controller. 
ref riserant “ With these parameters the superheat is controlled by the expansion valve. 
ryemeans xv. @. By the setting 1 the valve is configured and the failure of the pressure sensor, the 
riseront Rae7c temperature sensor and the stepper motor for the valve control are monitored and dis- 
ss. Sen. 70.4. ..9. 2bar 
more played by an alarm. 
Unit nome 4 1 17:32] — Setting 0 means: the valve is not configured. 
return (io 2 @. By this parameter the valve controller is determined. "ALCO VCM" and "CAREL 


EVD" can be selected. Depending on the controller adjusted here different parameters 
can be adjusted. The parameters on a grey background are not adjustable for the Carel 


controller. 
es ee ©. Here the valve type is determined. 
temperature 8. 0°C @. Setting of the refrigerant in use. 
aeuiser-ryr waded x . Setting of the pressure sensor in use. 
— Unit names *A 32 
return ~ 2 8. Temperature limit for MOP control. Above this evaporation temperature the expansion 

att. Surely = valve is not opened further. 
[time 20s 
lstartvalue 50% 
duration 


Following menu: 


atarm Pride ; é 
press. Sen. e . Start opening degree for the expansion valve 
tere esane 2 @. Advanced start time for the expansion valve. The compressor start is delayed by this 
lreachabil. 6 time in order that the expansion valve can obtain its start opening degree. 
Unit nome T__1 i7e32| 


Alarm parameters: 
Three alarms exist: @. Pressure sensor alarm, @. Temperature sensor alarm, @. Stepper 
Setting of the network address only by motor alarm, @. Reachability alarm, Modbus connection not established or faulty. 
C7000 command: @a, Ga, @a, @a: common alarm release. 
1 @b, Ob, @b, Ob: alarm priority. 


Note: 
The EEV is not configured neither in the basic setting nor in any loaddefault setting. If 
required it must be configured in this menu. 


Operate Refrigerant: —_Valve type: Controller type Pressure sensor: 
Commands as for Alco valve. 1; R22 1: Carel EXV 0: EEIO+VCM 1:-1..4,2 barg 
2: R134a 1: Carel EVD 


Config 1st/2nd menu ee 
@ eev 1 conf 1 5:R410A 
@ eev 1 con 1 6: R507A 
@ cev 1 type 5 ——————— 7: R290 —— 
@ cev 1 refrig 4 —————> 8:R600 
aie aesbaine ee TORI7t 10; Sporlan SEI 30 
pes et : : Sporlan 
© coy Tineprenp 11:R744 11: Sporfan SEI 50 
12: R728 12: Sporlan SEH 100 
Config 3rd menu 13: R1270 13: Spore SEH 175 
Commands ® - @b as for Alco valve. 14: R417A 14: Danfoss ETS 25B 
a 15; R422D 15: Danfoss ETS 50B 
16: R413A 16: Danfoss ETS 100B 
@b 17:R422A 17: Danfoss ETS 250 
18: R423A 18: Danfoss ETS 400 
19: R407A 19: 2 Carel EXV switched in parallel 
20: R427A 20: Sporlan SER(I) 20: ext. signal 4..20 mA 


Cd 
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6.4.2 Refrigerant circuit, optional components 


Unit name 1 17232| 


117232] 


Operate Components/Cooling/Valves 
Suction valve 


The start temperature for the suction valve is entered as a positive difference to the 
room temperature setpoint. @ 

You can adjust a gradient, which determines the temperature range in which the valve 
opening increases from 0 to 100%. 


If the A/C unit is equipped with two refrigerant circuits, both refrigerant circuits can be 
equipped with a suction valve. 

Depending on how you choose the start point for the valve, the compressor starts with 
partial or full capacity. 

If only one circuit is equipped with a suction valve in an A/C unit with two refrigerant 
circuits, the start values of the compressors and the suction valve must be set so that 
the compressor with suction valve starts first. 


Config Suction valve 


In the first line you add the suction valve to the configuration by entering "1". With "O" 
you disable the suction valve. @ 

With the parameter "A-OUT" you adjust the analog output of the proportional signal for 
the suction valve. @ 

In the third line you can set the minimum opening degree ®. This setting serves to de- 
termine the lower limit for the refrigerant mass flow. Below this limit the possibility exists 
that an LP alarm will occur. 

By setting the minimum opening degree the effective proportional range is reduced. 


Example: 

With a gradient of 1 K and a minimum opening degree of 20% the effective proportional 
range reaches 0,8 K. 

With a gradient of 1 K and a minimum opening degree of 50% the effective proportional 
range reaches 0,5 K. 


The corresponding commands: 
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Config 


@ suctionv 1 conf 1 
@ suctionv 1 aout 3 
® suctionv 1 min 20 
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Config Components/Cooling/Valves 
HGBP-valve 
return igug 4 In the first line you add the HGBP-valve to the configuration by entering "1". With "0" 
Prtive = you disable the valve. © 
vole 2s With the parameter "A-OUT" you adjust the analog output of the proportional signal for 
frefactet Ey the HGBP-valve. @ 
p-Factor 20 
ceoren=tine ae The opening degree of the HGBP valve is controlled according to the air temperature. If 
woe o% mae 190% = the actual temperature is below the setpoint, the opening degree rises to the adjustable 


maximum opening degree. If the actual temperature is above the setpoint, the opening 
degree falls to the adjustable minimum opening degree. 

A proportional factor @, an integral factor @ and a differential factor @ can be adjusted 
for the precise control. In the third line you can adjust the control cycle ®. 


The pre-runtime serves to softstart the compressor. When compressor operation is 
requested, the HGBP valve opens and the compressor start is delayed by the pre- 
runtime. @ 

The pre-opening is the valve opening degree to which the valve is opened during the 
pre-runtime. @ 

In the last line you can set a minimum and a maximum opening for the HGBP valve. 
The minimum opening @a limits the cooling capacity. The maximum opening Ob avoids 
a 100% short circuit of the refrigerant flow in case of a fully opened HGBP valve. The 
compressor would operate in short circuit and trigger an HP alarm. 

In case of a dehumidification request the HGBP valve is instantly closed in order to keep 
a 100% refrigerant mass flow available. 

The maximum refrigerant mass flow is needed for the effect of passing under the dew 
point by partial cut-off of the evaporator (CyberAir 1, Compact DX and Mini-Space) but 
also for fan speed reduction and dehumidification by the EEV (CyberAir 2/3). 


The corresponding commands: 


hgbp 
hgbp 
hgbp 
hgbp 
hgbp 
hgbp 
hgbp 
hgbp 


@a hgbp 1 min 20 
@b hgbp 1 max 80 


@9000000 
PREP RP 


S'S Bet ow a 
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Config/.... 


(conden. fan] 
etive 


1 i7832| 


Operate/.... 


jalarm 


Unit nome 


1 17232] 


Config/.... 


return 


Unit nome 


1 17832| 


.../Components/ 
Config Cooling/Conden. fan 


If condensers with analog controllable fans are used for the condensation of the refri- 
gerant, these can be controlled by the C7000 using a PID control. 
The condenser fan speed is controlled by the condensation pressure. 
You can set two setpoints for the condensation pressure in the menu "Operate/va- 
lues/refrigerant”. A setpoint for mixmode and another setpoint for DX mode = summer 
mode. 
By setting the parameter "ACTIVE" on 1 in the first line you add a condenser fan to 
the configuration ®. By the digital output ®, which you can set in the second line, the 
enabling signal for the condenser fan is output. In the third line you can determine the 
analog output ®. 
As for any alarm the following parameters can be determined. 

Alarm parameters: 

Digital input 

© Common alarm release 

@ Alarm priority 


In the corresponding Operate menu: 
@ Alarm delay 


In the second Config menu you can adjust the following parameters: 
@. Proportional factor 
@. Integral factor 
®. Differential factor 


The control cycle @ in which the fan speed is calculated can be adjusted in seconds 
in the fourth line. The control swiftness is hereby determined. 

To avoid a drastical change you can adjust a maximum control correction @ for each 
control cycle. 

Corresponding to the recommendation of the fan manufacturer a minimum speed © 
can be set in the sixth line. 

The prerun time serves to avoid an accumulation of hot air at the condenser, after a 
longer period of inactivity. When compressor operation is requested the condenser fan 
starts and the compressor start is delayed by the pretime. @ 

The prerun speed is the speed by which the condenser fan runs during the prerun 
time.O 


The corresponding commands: 
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cond pid cp 40 
cond pid ci 2 
cond pid cd 0 
cond concye 1 
cond maxc 10 
cond min 10 

cond 1 pretime 10 
cond 1 prespeed 100 
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| ow 


6.4.3 Cooling water circuit, internal components 


1st menu 
EG valve] 4 
active Li 
Ja-our 4 
lp reoren-time 30s 
lr reoren-val. 100% 
sete. 70% 
control start 8. ou 
more 
Unit nome T___1 t7#32| 
2nd menu 


Unit nome 1 1 17#32| 


Config Components/Cooling/Valves 
G-valve 


In the first line you add the G-valve to the configuration by entering "1". With "O" you 
disable the G-valve. @ 

With the parameter "A-OUT" you adjust the analog output of the proportional signal for 
the G-valve. @ 


The pre-start serves to provide a sufficient flow for the heat absorbing medium and to 
pre-cool the heat absorbing medium. When compressor operation is requested, the G- 
valve opens and the compressor start is delayed by the pre-start time. @ 

The pre-open value is the G-valve opening degree which should be obtained during the 
pre-start time. @ 


The setpoint for the valve opening is entered in the fifth line. @ This setpoint is relevant 
for DFC control only. The DFC control is described in a the manual "GE systems". 


In the seventh line you can set a start voltage @, which will be output on the analog out- 
put. This voltage at least must be applied at the actuator so that the actuator begins to 
move. It is the lower limit of the control voltage. This value must be determined from the 
technical data of the actuator. The valve is still closed when this voltage is applied. The 
maximum output voltage continues to be 10V and corresponds to an opening of 100%. 


The setpoint for the G valve is the condensation pressure, which can be set in the menu 
“Operate/Values/Refrigerant". 

In this menu you can adjust the proportional factor @, the integral factor @ and the dif- 
ferential factor ©. 

To avoid a drastical change you can adjust a maximum control correction @ per control 
cycle (fixed cycle 1 second). This control correction relates to the old actuating variable 
in each cycle. 


The corresponding commands: 


1st menu 

gvalve 
gvalve 
gvalve 
gvalve 
gvalve 


© ©0000 
PREP 


gvalve 1 


2nd menu 

gvalve 1 pid kp 
gvalve 1 pid ki 
gvalve 1 pid kd 


gvalve 1 maxc 2 


©e00 
ve 


Cd 
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feoren-valy 

in. value 
start 
gradient 


calculated 12% 
ex 


8.0°c 
8. 0%-K 


Unit name T 17832} 


Opening 


degree 
Gradient = 


Opening degree [%] 
— RA 


10 20 30 40 50 60 70 T/C 
Sunt Water temp. 


Config Components/Cooling/Valves 


G-valve 


In the fourth line you can enter a value for the minimal opening @ of the G-valve. The 
minimal opening is only respected when a compressor request exists and can be used 
to prevent a HP alarm. 


The G valve minimum opening can be set so, that it changes in dependance on the cooling 
water temperature. The warmer the cooling water, the bigger gets the minimum opening. 


This function is useful in the following case: 

After the start of a compressor it may be that the adjusted condensation pressure setpoint 
is not attained at once so that the G valve closes to its minimum opening degree. If in 
this case the pressure increases rapidly, especially with warm cooling water, the G valve, 
due to its mechanical inertia, can not react fast enough to the rising pressure. 

To avoid a high pressure alarm in such a case, the minimum degree of opening can be 
adapted to the water temperature. 


To enable this function you must set a cooling water start temperature @ and a gradient 
8. 


icc 

For speed controlled compressors this function should not be used, as the risk of rapid 
pressure variations is low with these compressors and secondly the compressor in case 
of warm cooling water may eventually not be kept inside the pressure envelope (zone 
1a - 1c). A compressor error would be the consequence. 


The corresponding commands: 


@ gvalve 
@ gv 
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Components/Cooling/Valves 
Operate GE/CW valve 


Up to 2 GE/CW valves can be configured in an A/C unit of the CW2 type. The parameters, 
which concern the function method of the GE/CW valve, are distinguished in parameters 
jstarttemp. which are valid for a specific valve and parameters which are equally valid for both valves. 
radient These can be found in the menu "CW-control". 

|GE-of f 23. 8°C The start temperature @ for the GE/CW valve is entered as a positive difference to the 
relative room temperature setpoint and serves to enable cooling or heating’. If the actual tempe- 
rature falls to or below the start temperature, the valve opening is controlled to zero. 
With the GE-off value ® you determine a water temperature which establishes the limit 
“the GE/CW valve can also be used for _ for GE-operation. If this value is exceeded, the GE-operation is switched off by closing 
heating, see config menu. the valve and stopping the glycol pump. In CW2 units this can also be water tempera- 
ture 2. 

The GE-off value can also be defined as a negative offset © to the return air temperature 
in relation to the water inlet temperature 1. 


Unit name 


1 1 17232] 


If Twater >Treturn air—- GE-offre|, | GE operation is disabled. 


Chillersaver Function 


returngcwesntrol For units which are equipped with a GE/CW valve (unit versions GE, ACW, GCW, CW 
ler and CW2) it is possible to output an analog control signal 0-10V, which is used by a 
jump 188% chiller to raise the water temperature setpoint, a measure which reduces the energy 
start needed by the chiller. 
gradient Atthe consumer side, which means at the A/C unit that requires chilled water, the GE/CW 
valve is fully opened at an adjustable value, so that the heat rejection with a higher water 
temperature is assured by a higher water flow. 
The chillersaver function is enabled by the assignment of an analog output to the chiller 
saver signal and by setting a start and stop value for the signal under the condition that 
the stop value is bigger than the start value. 
Of course the chillersaver function must also be enabled at the chiller. 


Unit name 1 1 17332| 


In the GE/CW valve Config menu you can adjust the analog output for the chillersaver 
signal. In the second line of the menu beside you can set the start value as a temperature 
difference to the GE/CW valve start value @ (temperature setpoint of A/C unit + start 
temperature). At this value OV are output on the assigned output and the chiller sets its 
highest water temperature setpoint. 

In the third line you can set the stop value © as a temperature difference to the start 
value. At this value 10V are output on the assigned output and the chiller sets its lowest 
water temperature setpoint. Between the start and stop value the chillersaver signal rises 
linearly. The WT setpoint at the chiller is reduced respectively. 


Adjusting an opening degree different from zero, at which the GE/CW valve is opened 
100% is not necessary indeed for enabling the chillersaver function, however expedient. 
You can set this opening degree in the first line @. 


When the A/C unit is in dehumidifying mode and the water temperature is appropriate 
for dehumidification, the GE/CW valve is opened 100% and the chillersaver signal is 
switched off. (0% = OV = highest chiller WT setpoint). 


The corresponding commands: 


1st menu 2nd menu 
@ cw savl00 30 
@ cw savstart 0.2 
@ cw savend 1.4 
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Chillersaver Function 


WT setpoint 
at the chiller 


GE/CW valve 
characteristics of GE/CW valve opening 


Note, that the actual temperature, 1 
at which the valve is opened 100%, ( 
depends on the adjusted gradient be- , 
cause this point is set by the GE/CW t 


valve opening degree. 1 
' 


24,0 24,1 24,3 24,4 25,1 25,7 
‘ 
t 
ial 


oJ, o I. Cy 
Gradient for GECW valve 


(Example: 1,0 K) Actual temperature 


SP 


For unit version CW2: 
In additional operation the chillersaver signal is not available (0% = OV = highest chiller 


WT setpoint). 
In changeover operation the chillersaver signal is not available, when a changeover 


takes place (0% = OV). 


return (gaara Config/Components/Cooling/Valves 


lo-our state Lo} GE/CW-valve 


You can define a digital output @ in this menu on which the opening state of the GE valve 
is output. If the valve opening is bigger than zero, the relay of the digital output is active. 
This signal can be used to control an external chillers. 


moce 
Unit nome 1 17#32| 


gecwy 1 a 
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return GE/CU iva ive] 4 
Besive Components/Cooling/Valves 


la-ouT 4 
Vontrol stort 8. 0u Config GE/CW-valve 
P-Factor 5 
Factor 40 
ape come es In the first line you add the GE/CW-valve to the configuration by entering "1". With "0" 
heating -8- you disable the GE/CW valve. @ 
Unit none 4 1 1732] With the parameter "A-OUT 1" you adjust the analog output of the proportional signal 
i for the GE/CW-valve. @ 
return aca In the third line you can adjust, how the valve will be controlled ®. 
pat, = Setting 0: Valve closed at OV at the output, valve open at 10V at the output. 
la-oUT = chiller 1 Setting 1: Valve closed at 10V at the output, valve open at OV at the output. 


In the fourth line you can set a start voltage @, which will be output on the analog out- 


node separate put. This voltage at least must be applied at the actuator so that the actuator begins to 
mora: move. It is the lower limit of the control voltage. This value must be determined from the 
Unit name 1 1 i7?32| technical data of the actuator. The valve is still closed when this voltage is applied. The 


maximum output voltage continues to be 10V and corresponds to an opening of 100% 

- (0% with inverse control). 

value at switching ex In the following lines you can set the proportional factor @, the integral factor @ and the 

Nee ie eater GOs diferent actor ®. 

close w. comp. -0- In the eighth line you can adjust, whether the valve shall close as soon as the water 
temperature exceeds the air temperature setpoint ©. 

In the ninth line you can adjust, whether the valve shall be used for heating ©. The control 

characteristics will be changed by this setting. When the air temperature falls the valve 

opens, a rising air temperature will close the valve gradually. 


Unit nome T 1 17232| 


CW-control 1st menu: 

The digital input, which receives the signal for the commutation from valve 1 to valve 2, 
can be assigned in the first line. @ 

In the second line you can set the digital output @ at which the actual state of the chan- 
geover is output. 

In the third line you can adjust the analog output © for the chillersaver signal. 

In the fourth line you can adjust the operating mode @ by which the valves of CW2 units 
are controlled. (See chapter 7 "Special functions, CW2 units".) 


CW-control 20d menu: 

In the first line you can set a time delay @ which must pass until the control of the GE/CW 
valve begins and the water limit alarms are monitored. Until this time has elapsed, the 
valve is fully (100%) opened. 

The parameter in the second line is only important for CW2 units. 

Here you can set an opening degree @ for the CW valve of the first water circuit. This 
opening degree is kept by the valve while the cooling is produced by water circuit 2. By 
this, a minimum water flow is guaranteed in circuit 1, which is necessary to measure the 
water temperature. With a sufficiently low water temperature the cooling production can 
be switched back to circuit 1. Without a cooling request in circuit 1 the valve is completely 
closed. 

In the third line you can adjust a setpoint © for the opening degree of the GE valve. This 
parameter is relevant only for the DFC control. For this a separate manual exists. 

By the parameter in the fourth line @ you can define a maximum opening degree for the 
GE valve. This value is only valid during mix mode and serves to limit the water volume 
flow through the GE valve, so that a sufficient waterflow runs through the G valve. 

In the fifth line you can prevent mixed operation of free cooling and compressor cooling 
by setting the "Close at comp" value @ to "1". 


The corresponding commands: 


GE/CW valve CW-control CW-control 
/ _ 1st menu 

° 5. @ cw din 17 

° @ cw dout 9 

x @ cw savaout 5 0: separate 
i @ cw oper 0 ——> 1: added 

= i 2: DFG 

° 1 

@ 1 

) 1 

) 1 
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6.4.4 Cooling water circuit, external components 


summer 
37.0°C 


winter 
13. e°C 


1 17232] 


@a Trc 
water 


winter temp. 


operation 


summer 
operation 


6 
commoner io. 


D-IN 
15 -0- 8 


190% 
sete. 


Unit name 


Operate Components/Cooling 


Drycooler 


The start temperature for the drycooler is entered as an absolute value for the water 
temperature. 

Two different start temperatures for summer @a and winter @b operation + hysteresis 
@ can be entered. 

Note: 

The summer/winter operation depends on the setting in the menu Config/Values GE-mo- 
de. (see page 47) 


Alarm parameters: 
Drycooler alarm delay. © 


Config Drycooler 

In the first line you add the drycooler to the configuration by entering "1". With "0" you 
disable the drycooler. @ 

With the parameter "D-OUT" you determine a digital output for the drycooler on/off 
signal. 0 

With the parameter "A-OUT" you determine an analog output for the proportional dry- 
cooler control. © 


Alarm parameters: 

digital input @a 

common alarm release @b 
alarm priority @c 


The parameters: 

- A-OUT ® 

- pre-speed @ 

- control cycle @ 

- P-factor @ 

- max. adjust © 

are only necessary for the DFC control, which is explained in the manual GE sys- 
tems. 


Note: 
For the dry cooler control, the configuration of an outside temperature sensor and a 
water temperature sensor is required. 


The corresponding commands: 


Operate 
drycool 
drycool 
drycool 
drycool 
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Config 


@ drycool 
@ drycool 
® drycool 
@a drycool 
@b drycool 
@c drycool 


conf 1 
dout 10 

aout 4 

alarm 5 
commonalarm 1 
alarmprio 3 
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Operate Components/Cooling 
Pump 
h 4 Depending on which pump type you have configured, different parameters are decisive. 
lstarttemp. eT (see table 1) 
lhyst. 8. 6K The start temperature @ for the pump is entered as a positive difference to the room 
gradient e6K temperature setpoint. 
speed setpoint o% The corresponding hysteresis @ for the pump stop is only valid for pumps with on/off- 
control as the glycol pump. If the hysteresis is set zero, the pump is switched on when 
alarm dela Ss a cooling request exists (compressor start or opening of the GE/CW valve). The value 
Unit nome 4 1 17432] for the start temperatur is then ignored. In this case (hysteresis = 0,0 K) the pump is 


switched off when all compressors are switched off and the GE/CW valve is closed. 


The speed setpoint @ will only be used for the DFC control. For this a separate manual 


exists. 
Glycol-pump 
Pum Alarm parameter: 
i | Alarm delay © 
ON 
OFF. Table 1 
Pump type (3) _| @) 
Start temp. o - 
Hysteresis e - 
Pump type: 


3: Glycol pump, external pump for units of type GE or CW. 
4: Pump station pump for units of the series CyberAir pump station (CPP) 


In case of A/C unit stop the glycol pumps are only switched off when none of the com- 
pressors runs anymore. With speed controlled compressors there may be an overruntime 
of compressors after the unit has been stopped. 


The corresponding commands: 
pump 


pump 


pump 
pump 


oo 06 
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1 i7esa| 


in. -speed 
jelay 

more 

Unit name 1 i732] 


eturn TOD 


tel-factor 


@/S|e/E/0 


Delay (over-run time) 
CTRL factor 


I factor 
D factor 


| \o|e@ 


Pump type: 

3: Glycol pump, external pump for units 
of type GE or CW. 

4: Pump station pump for units of the 
series CyberAir pump station (CPP) 


Config Components/Cooling 
Pumps 


By setting the parameter "ACTIVE" on 1 you add a pump to the configuration. With "0" 
you disable the pump. ® 

In the next line you determine which type the pump shall belong to (Glycol = Glycol- 
pump - all pumps for G-, GE units which are located outside the A/C unit, PS=pump 
station pump). @ 

With the parameter "D-OUT" you determine a digital output for a glycol pump on/off 
signal. © In case of a proportionally controlled pump the enabling signal is available 
at this output. 

With the parameter "A-OUT" you adjust the analog output of the proportional signal for 
a PS-pump or glycol pump with DFC control. @ 


Alarm parameters: 
Digital input © 

Common alarm release @ 
Alarm priority @ 


2nd menu: 

With the parameters ,preopen-time* > 0 ® and ,preopen-val." = 0 @ you can set a start 
delay for the pumps in order to give the 2 way valves in the A/C units supplied by the 
pump station time to open themselves. 


For the pumps you can enable a sequencing based on time and failure. With "partner 
pump" @ you select the number of the other pump (0-4). 
for example: pump 1 par 2 

pump 2 par 


Setting "0" disables the pump sequencing. Both pumps must be in the same unit. For 
this the same bus address must be entered for the parameter “Partner unit" @. The 
sequencing is based on a runtime evaluation. In case of a runtime difference of more 
than 20 hours the pump with the shorter runtime is put into operation. 


By the parameter in the fifth line you can set a minimum speed ® for PS-pumps. 

The parameter in the last line serves to set an over-run time ® for the pump which is 
in operation at the moment of commutation or switching off. The speed of the pump is 
reduced to the minimum speed during this time before the pump will be switched off. 
By setting an over-run time the commutation will be smoother as far as the water pres- 
sure is concerned. 

To enable a smooth commutation in both directions, you must set an over-run time for 
both pumps. 


3rd menu (for pump type PS only): 

The control factor ® is the proportional factor, by which the extent of the control cor- 
rection is adjusted. 

An integral factor @ and a differential factor @ can also be adjusted. 


The corresponding commands: 


1st menu 
pump 
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pretime 

prespeed in 
partunit @pump i 
partpump 

min 20 

after 10 


67 


| ow 


6.4.5 Air circuit, internal standard components 


Operate Components/Air 
Fan 
In the unit series CyberRow three fans can be individually controlled. 

fan 4 7 2 The parameters "DTC Start" and "DTC range" are described in the context of the diffe- 
louver 4 2 3 rential temperature control in chapter 7.7. 
JAE filter 4 2 3 . 
lfilter ext. Reduction according to the temperature 

Unit name 1 1 17:32| | The start temperature is entered as a negative difference to the air temperature setpoint. 

oe 


The start fan speed is entered as a percentage of reduction from the maximum speed. 
e 


This reduced fan speed is gradually Fan speed 
obtained with a decreasing temperature 
from the room temperature setpoint to the 
adjusted temperature difference @ below 
the setpoint. However, when heating or 
humidification is requested, the airflow is 
increased to its original value. 


setpoint 


ee 
Unit name 1 1 17232] 


ics) Alarm parameters: ty TC 
filsren sevou airflow alarm delay © oe | 
filter delay 205 filter alarm delay @ 1 
pressure max Po | humidity 
Pressure drop control of an internal Humidif. , —_ setpoint 
air filter ON -— 
For an analog differential pressure sensor, 
which controls the pressure loss through 
the pre-filter you can set a maximum value OFF 
© which generates an alarm when it is humidif. 
exceeded. start 
To assign the differential pressure sensor 
correctly you must configure the sensor 
with the purpose 24, 25 or 26. 


Unit nome 1 1 17232| 


OFF 


Tre 


4 
heating temp. 
start Setpoint 


The corresponding commands: 


fan 
fan 
fan 
fan 
fan 


@0000 
Hee 
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Config Components/Air 


Fanr/... 

./general 
return [Py By setting the parameter "ACTIVE" on 1 you add a fan to the configuration. With "0" 
pstive you disable the fan. O 
lb-our In the next line you determine the fan type (2-point: fan with on/off control, Linear: EC- 
ay fan with proportional speed control). @ 
nox odiust % With the parameter "D-OUT" ® you determine a digital output for an on/off fan. In case 
pesi=tecter of a proportionally controlled fan the enabling signal is available at this output. 

more With the parameter "A-OUT" you adjust the analog output of the proportional signal 


Unit nome 117832) for a speed controlled fan. @ 


The parameters: 
- control cycle © 
- max. control correction @ 
- control factor @ 
are only necessary for the DFC control, which is explained in a separate manual and 
for the differential pressure control. With these parameters the characteristics of an 
integral control can be performed. 
.../general/more 


In the first lines of the following menu you can set the P-factor @, the I-factor @ and the 
D-factor © for specifying the control characteristics. These three parameters are exclu- 
sively valid for differental temperature control (see special operation modes 7.7). 
The offset is used to adapt the airflow to unexpected conditions on the site ( lower/ 
higher pressure loss).0 

The minimum speeds, which you can adjust in line 5 and 6, can only be bypassed 
by the adjustment in "REDUCE SPEED". The maximum speeds should be adjusted 
Unit nome 1 17232] according to the required layout airflow. 

The minimum speed @ in line 5 and the maximum speed @ in line 7 are valid for all 
units except for CW operation in dual fluid units. 

The minimum speed CW(DF) @ in line 6 and the maximum speed @ in line 8 are valid 
for CW operation in dual fluid units. 

For dual fluid units the speed selection depends on the cooling priority. In case of a 
malfunction changeover the corresponding speed is taken. For a detailed description 
of the conditions for a malfunction changeover see page 48. 

The parameter "max. EFC" @ is only necessary for the DFC control. 


./Alarm 


return [ET Alarm parameters: Aspecial alarm treatment is applicated for units 
ptore Digital input airflow alarm @ in which three fans are configured. 
Common alarm release @ In case of malfunction of a fan the speed of the 
Alarm priority ® two remaining fans is increased to 100%. 

In case of malfunction of two fans the third fan 
Digital input filter alarm @ is also switched off. 
Common alarm release © 
1 17:32] Alarm priority @ 


The corresponding commands: 


pid kp 
pid ki 
pid kd 
offset 
min 60 
nmincw 


nmax 85 
nmaxcw 90 
nmaxefc 85 


: On/off control 
: Proportional control 


O©00000000 
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.../special 


return [Pes 4 
stort ioc. 7 
precun time 108 
lovercun time 60s 
reduce 5 30min 
FFilt. offset 
Jichum. speed 
JUPS-sreed 


Omin 


moce 
Unit nome 1 


1 17232| 


Config 


Fan start phase 


100% — — 
amax— — 


Vsec 


T 
control 
start 


t 
fan compon. 
start start* 
*start of all other control-relevant components 


except the glycol pump, which can be started 
earlier. 


Fan stop phase 


overrun due * tse 
Thera 
unit stop _fan stop 
Speed levels % 
100 
Filter offset © 
. 90 
Offset ances 
Reduced speed @b 80 
Dehumidit. speed @b ne 
Jehumidit. spec me 
UPS speed @ 
55 
“this item refers to the previous page. 
.../special/more 
return 4 


Impossible -0- 
difference 


Unit nome 1 1 i7#32| 


Components/Air 
Fan/... (Part 2) 


With the parameter "START 100%" @ you adjust a time which must elapse before the 
fan control begins. This way an airflow alarm is avoided which could occur due to the 
fan inertia. During this time the fan is operated with 100% speed. 

By the "PRERUN" parameter @ you adjust the delay for the inhibited start of all compo- 
nents, except the glycol pump, in relation to the control start with alarm monitoring. By 
different pre-runtimes for different units it is avoided that the most current consuming 
components start simultaneously and overcharge the power supply of the building. 
The fan over-run time ©, which you can adjust, serves to reject hot or cold air in the A/C 
unit and avoids an accumulation of heat at the reheat or of cold at the evaporator. 

If during a time which you adjust with "REDUCE TIME" @a no action (cooling, heating, 
humidification, dehumidification) has been taken, the fan speed is reduced by the per- 
centage which you adjust with "REDUCE SPEED" @b. 

The "FILTER OFFSET" @ is entered as a positive difference to the maximum speed. 
If a filter alarm is released, the maximum speed will be increased by the filter offset in 
order to overcome the higher resistance of a clogged filter. 


If during the time until the dehumidification reduction comes into effect @a a dehumidi- 
fication request exists, the dehumidification is carried out by fan speed reduction. This 
time delay allows to control the humidity by a dehumidification by the expansion valve 
in the meantime. For units without electrical expansion valve this parameter should be 
set to "0". 

The "DEHUM.SPEED" @b is entered as a negative difference in % to the maximum 
‘speed. This is the fan speed for the first way of dehumidification. 

The "UPS SPEED" @ is also entered as a negative difference in % to the maximum 
speed. Receiving a UPS-signal the controller will apply this reduced speed for an 
emergency operation. 


Ifthe A/C unit is operated during nominal operation with a low airflow, the fan speed can 
be raised, when the temperature setpoint is exceeded. The fan speed increase depends 
on the temperature difference to the setpoint. 

For this you adjust a positive temperature difference @a to the setpoint, which represents 
the start point of the speed increase. 

Then you adjust a maximum speed @a for the overload operation and another tempera- 
ture difference © to the setpoint, which marks the end of the proportional fan speed 
increase. Having attained the second temperature difference, the fan is operated with 
the maximum speed for the overload operation. This speed is kept even if the tempera- 
ture continues to rise. 


In the last line you can disable fan operation 
when cooling is not possible due to a com- 
pressor alarm or because the cooling water 
is too warm @ by setting a"1". 

This setting is especially useful for Cyber- 
Row units because of the big temperature 
difference between cold aisle and warm aisle. 
Fan operation in case of a cooling malfunction 
would unnecessarily convey warm air into the 
cold aisle. 


Fan speed 
Setpoint 


70 


The corresponding commands: 


By the parameter "DTC Type" the diffe- 
rential temperature control mode can be 
set. For details see page 104. 


5 


ups 35 
emerstart 0.7 
emernmax 95 
emerend 2.0 
cestop 1 
dtctype 0 


5 


5 


5 
Bee 
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Components/Air/Fan (Part 3) - Calculating the fan speed 


Cooling priority 
4 (CW) 2 (DX) 0 (GE) The following processes of decision are passed through 
| | by the controller for the fan speed calculation. 


The fan speed nmax or eventually nmaxCW(DF) for dual 
fluid units is chosen according to the cooling priority and 
Are the conditions for | | Are the conditions for the conditions for a malfunction change-over. (details for 
a malfunction change- | | a malfunction change- the cooling priority, see page 48) 
over met for Dual- over met for Dual- Then 4 queries are passed, which entail a speed reduc- 
Fluid-units ? Fluid-units ? tion or increase. Finally the algorithm checks whether the 
1 minimum speed is kept and whether the conditions for 
N 1 the REDUCE SPEED are kept, which can bypass the 
v minimum speed as the sole reduction. 


nmax 


Parameter 

setting: 

nmax: 100% Example 1: Example 2: 
nmaxCW: 90% n=nmax n=nmaxCW(DF) 


supposing: condition not ok supposing: condition not ok 
| Tair > Tset + EMERSTART ? n=nmax = 100% n=nmaxCW = 90% 
(overload service) 


+ 


Are the conditions for 
STARTSPEED met? 


{ supposing: condition ok ‘supp.: condition not ok 
Does a dehumidification request n=90% - 20% * 90% n= 80% 
exist with the speed reduction 2 n=72% 
DEHUMSPEED? 


i supposing: condition ok supp.: condition not ok 
Does the unit run in UPS ope- N=72% - 30% n=80% 
ration with the speed reduction n=42% 
USV-SPEED? 


L supposing: condition ok supposing: condition ok 
Has a filter alarm occurred and n= 42% + 10% n= 80% + 10% 


must the speed be increased by 1 n=52% n=90% 
the filter offset ? 


4 condition not ok condition ok 
Is the minimum speed kept ? because n < 60% son = 90% 


son = 60% 
i condition not ok supposing: condition ok 
Can a speed reduction REDUCE- because of dehumidific. n= 90% - 50% * 90% 
SPEED be made due to the non- n= 60% n= 45% 
request of climatic functions within 
the REDUCE TIME ? 


supposing: condition ok supposing: condition ok 
n= 100% - 10% n= 90% - 10% 
n=90% n=80% 


Legend: —P yes next step 
--?.n0 
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return[idehumiantie, 


jstarthum. 18.6 
yst. 5. 
atertemp. min °C 
atertemp. max  14-8°C 

Unit nome 11 17832] 
On/Off-control 
Dehumidific. | @ | 
— 
ON { 
OFF 
setpoint , %th. 
Dehumidification range 
min max GE-off 
5 10 14 20 24 °C 
water temp. 
return © 

fvatve 

]HG-Byrass =i- 

lo-our 3 

ltehum. -stor 5.0K 

lnin.-sreed 30% 

Unit nome 11 17232] 
Dehumidif. -Stop 
Deh. | 1K! 
- Temp. 
oN _. setpoint 


Tre 


Operate Components/Humidity 


Dehumidification (Part 1) 
The start humidity for dehumidification is entered as a positive difference to the room 
humidity setpoint. @ 
In order to block the dehumidifying function in principle, the start humidity has to be 
set on 100%. 
The hysteresis for the dehumidification stop is entered in the 2nd line. 


Adjusting the water temperature limits for the dehumidification refers to the possibility 
of dehumidifying the air by the free cooling coil with fan speed reduction. ©O 

If the water temperature limits are exceeded, the controller commutes to dehumidification 
by compressor operation. 

See detailed description next page. 


Note: 
The dehumidification fan speed is adjusted in the Air/Fan-menu. 


Config Dehumidification 


The first three parameters are irrelevant for units of the CyberAir2/3 series. For these 
units the parameter "VALVE" must be set "0". 

Other units (CyberAir 1, Compact DX, Mini-Space) can contain a dehumidification valve 
and a mechanically controlled HGBP valve incl. solenoid valve. 


By setting the parameter "VALVE" on 1 you add a dehumidification valve to the configu- 
ration. With "0" you disable the dehumidification valve. @ 

In the second line you can configure a hotgas bypass for the compressor by entering 
a't".@ 

When dehumidification with compressor operation is requested, the hotgas bypass is 
closed, because the maximum refrigerant mass flow is needed for the effect of passing 
under the dew point. 

This is also valid for dehumidification by compressor operation with fan speed reduc- 
tion. 

With the parameter "D-OUT" you determine a digital output for the dehumidification 
(solenoid valve for partial evaporator cut-off). @ 

To avoid a feedback circle of dehumidification and cooling, where the sinking temperature 
arouses an increased relative humidity which entails again a dehumidification request, 
you can adjust a stop temperature @, which is entered as a negative difference to the air 
temperature setpoint and avoids dehumidification when it is passed under. 

With a fixed hysteresis of 1 Kelvin the dehumidification is switched on again, when the 
room temperature rises again above the stop temperature. 


The corresponding commands: 


Operate 
@ dehumi 
@ dehumi 
© dehumi 
@ dehumi 


Config 

oe confvalve 1 
e confbypass 1 
e dout 12 

© dehumi stop 2.0 


Cds 
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Dehumidification (Part 2) 


There four ways of realizing a dehumidification: 

1. by reducing the fan speed and CW valve operation, this is 
the only way of dehumidification for CW-units. 

2. by shutting down a part of the evaporator via a solenoid valve. 
(not for CyberAir 2/3 units) 

3. by the electric expansion valve (only in CyberAir 2/3 units) 

4. by reducing the fan speed and compressor operation. 

The choice of the dehumidification type is made by the controller 


according to the following conditions: The priority lies on redu- 
cing the fan speed. This is the case for ACW/GCW/GE-units in 


mixed operation. Only if the compressor is actually in operation 
and if a dehumidification valve is present, the 2nd way of dehu- 
midification is chosen. The two dehumidifying ways are never 
applicated simultaneously. 

If no dehumidification valve is present as in units of the series 
CyberAir 2/3, dehumidification is carried out by the electric 
expansion valve. If this is insufficient, the fan speed is reduced 
additionally after a time delay. 

The decision procedures of the controller are displayed in detail 
in the scheme below. 


In A/C units with two refrigerant circuits only one compressor is 
used for the dehumidification. 


*Water temperature limits: 
Tw <TAtset and 

Tw <Tceof and 

Twmin < Tw < Twmax 


Legend: 
Tw - Water temperature 
Trtset - Room temperature set point 


TcEof - upper water temperature limit for GE-operation 
Twmin - lower water temperature limit for dehumidification 
Twmax - upper water temperature limit for dehumidification 


- Compressor start 
- Closes the dehumidifi- 
cation valve 
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6.4.6 Air circuit, internal optional components 


returnie- heath] 


lstarttemp. ok 
lhyst. 8. 5k 
gradient @. SK 
jalarm delay 4s 

Unit name 11 17832] 


starttemp. TOK 


Ihyst. 8. 5K 
lalarm delay 1es 

Unit name 11 17232] 
starttemp. 1. 0k 
lhyst. 8. 5k 
gradient 6. SK 

Unit name 11 17232] 


Operate Components/Heating 


E-heating/Hotgas reheat/Hot water reheat 
Depending on which heating type you have configured, different parameters are deci- 
sive. 
The start temperature for every heating is entered as a negative difference to the room 
temperature setpoint. 0 
The hysteresis for the heating stop is only valid for heatings with on/off-control.O 
For proportional e-heatings/hot water reheats you can adjust a gradient, which determines 
the temperature range in which the heating capacity increases from 0 to 100%. 
Alarm parameter: 
e-heating alarm delay @ 


Only the first heating can be proportional. If this is the case and if there are several hea- 
tings (up to 3), only the start value and the gradient of the first heating are decisive for the 
control. Each time the proportional heating reaches 100% heating capacity another reheat 
is added and the first heating is reset to 0%. This way up to three individual heatings act 
as one proportional heating. (see below) 


On/Off-control 
Heating | ° ais ro Added heat capacities 


ON 1 i 


OFE. 


setpoint Tre 


Proportional 
Heating 


setpoint 


e618 
Tec 


The e-heating(s) are cut off if at least one fan runs below the minimum speed or is swit- 
ched off. 
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The corresponding commands: 


PEEP 


start 1.3 
hys 0.6 
alarmdelay 5 


ct och ct 
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Config Components/Heating 

E-heating 
By setting the parameter "ACTIVE" on 1 you add a reheat to the configuration. With "0" 
you disable the electric reheat. O 
In the next line you determine the reheat type (2-point: reheat with on/off control, Linear: 
reheat with proportional control). @ 
With the parameter "D-OUT" you determine a digital output ® for the electric reheat. 
The proportional electric reheat is controlled by pulse width modulation and the reheat 
receives the control signal by a fixed PWM output. A digital output has not to be set for 
the proportional electric reheat. 


Unit nome 


Alarm parameters: 
Digital input @ 

Common alarm release © 
Alarm priority @ 


Hotgas reheat 


return By setting the parameter "ACTIVE" on 1 you add a reheat to the configuration. With "0" 


Betis = you disable the hotgas reheat. @ 
latarm = D-IN With the parameter "D-OUT" you determine a digital output for the hotgas reheat. @ 
common 
Prion 


Alarm parameters (only for OTE operation): 
Digital input © 

Common alarm release @ 

1 17:32} Alarm priority © 


Hot water reheat 


By setting the parameter "ACTIVE" on 1 you add a hot water valve to the configuration. 
HR -vaivel With "0" you disable the valve. @ 
Pst ise Li In the next line you determine the valve type (2-point: solenoid valve with on/off control, 
jo-ouT 4 Linear: 3-way valve with proportional control). @ 
jA-OUT With the parameter "D-OUT" you determine a digital output for the solenoid valve. © 
With the parameter "A-OUT" you adjust the analog output of the proportional signal for 
the valve of a hot water reheat. @ 


Unit nome 


The corresponding commands: 


E-heating Hotgas reheat Hot water reheat 


@ cheat gasheat 1 conf 1 
@ cheat gasheat 1 dout 10 t 1 
sheat 1 alarm 7 tic 
gasheat 1 commonalarm 1 tl 
gasheat 1 alarmprio 3 
Type 1: On/off control 
Type 2: Proportional control 
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return[iiumiaseier 
jstarthum. 


Sys delay 


[conduct. 26S delay 580s 
Unit name 11 17832] 
On/Off-control (type 1) 

Humidifier e ' 
a 

ON } , 

OFE. 

setpoint rh. 


Proportional (type 2) 
Humidifier 


return ¢ 4 
OUT 8 
-OUT 7 
onduct -8- 
jdroin 

D-OUT J 
duration 180s 
Unit name 1 1 17332] 
return Ey 4 
D-IN 
larm Lo] 
(20"S 6 


Operate Components/Humidity 


Humidifier 


Depending on which humidifier type you have, different parameters are decisive. 

The start humidity for every humidifier is entered as a negative difference to the room 
humidity setpoint. 0 

The hysteresis for the humidifier stop is only valid for humidifiers with on/off-control.® 
For proportional humidifiers you can adjust a gradient, which determines the humidity 
range in which the humidifying capacity increases from 0 to 100%.® 


Alarm parameters: 
Humidifier alarm delay @ 
Delay for the conductivity alarm at 5uS © and at 20uS @ 


These alarms are available with the application of a conductivity measuring instrument, 
which is required to control the water conductivity for Ultrasonic humidifiers. 


Config Humidifier 

By setting the parameter "ACTIVE" on 1 you add a humidifier to the configuration. With 
"0" you disable the humidifier. @ 

In the next line you determine the humidifier type (2-point: humidifier with on/off control, 
Linear: humidifier with proportional control). @ 

With the parameter "D-OUT" you determine a digital output for an on/off humidifier. © 
With the parameter "A-OUT" you adjust the analog output of the proportional signal for 
a humidifier. @ 

In the fifth line you can configure a conductivity meter which is required to monitor the 
water conductivity when using Ultrasonic humidifiers. © 


The following 2 parameters are only relevant for the drain valve of Ultrasonic humidifiers 
(CyberSonic). 


Alarm parameters humidifier alarm in the sixth line: 

digital input @a common alarm release @b alarm priority Oc. 

in the seventh line these parameters can be adjusted for the conductivity alarm at 5uS 
@a-c and in the last line for the conductivity alarm at 20uS @a-c. 

These alarms are available with the application of a conductivity meter. 
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The corresponding commands: 
Operate 


@ humi 
@ humi 
@ humi 
@ huni 
@ humi 


1 conf 0 @c humi 1 
1 type 2 @a humi 1 
1 dout 11 @b humi 1 
1 aout 4 @c humi 1 
1 confcon 1 @a humi 1 
1 alarm 7 @b humi 1 
1 commonalarm 1 @c humi 1 
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6.4.7 Air circuit, external optional components 


1 17232] 


return 


Unit nome 


6.4.8 Sensor 


roomtemp. 
roomhum. 
sup.temp. 
sup.hum. 
watertemp. in 


‘oomtemp. 
limit Ss 
lefect Ss 


ffset @.0k 
hys. val. 23. 196 


Unit nome 1 17232] 


Operate Components/Air 
Louver 


If a louver is configured, this one is opened after the A/C unit control has been switched 
on by the start/stop key. 

The adjustable pre-start serves to open the louver before the fan operation starts. This 
way a fan operation against a closed louver is avoided. @ 

When the A/C unit control is switched off, the louver will be closed after the overruntime 
of the fan has elapsed. 


Config Louver 


By setting the parameter "ACTIVE" on 1 you add a louver to the configuration. With "0" 
you disable the louver. @ 
With the parameter "D-OUT" you determine a digital output for the louver. @ 


Operate Components/Sensor 


After the selection of the sensor you can enter the alarm delay for the limit alarm @ and 
for the sensor failure alarm @ in seconds. 

With the offset you can calibrate the sensor with the help of a reference measuring 
instrument. © 

Compare the PHYSICAL VALUE with the value of the reference measuring instrument 
and modify the parameter "Offset" until the displayed value "Phys. val." corresponds to 
the value read on the reference instrument. 


The corresponding commands: 
Louver 
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alarmdelay 7 
alarmdelaybr 8 
If, instead of a temperature, the ——> © 
expression "reset" is entered, the 
sensor calibration is deleted. 


Insert here the value of the reference 
measuring instrument. 


7 


a 
tyre current 
urrose roomtemr. 
-1N 1 
alue min 4,0mA max 20.0mA 
phys. vale @.0°c 50. 8c 
more 
Unit nome T___1 17832] 
return SIS 4 
Toontenrs 
tolerance 
Perio. 
Limit 8 
jefect 8 
value 
MS 8.0°C 
Unit na T__1 17832] 
PURPOSE: 


1 - Room temperature 

2 - Room humidity 

3 - Supply temperature 

4- Supply humidity 

5 - Water temperature, inlet 1 
6 - Outside temperature 

7 - Outside humidity 

8 - Hotgas temperature 1 

9 - Condensation pressure 1 
10 - Suction gas temperature 1 
11 - Evaporation pressure 1 

12 - Water temperature, inlet 2 
13 - Hotgas temperature 2 

14 - Condensation pressure 2 
15 - Suction gas temperature 2 
16 - Evaporation pressure 2 
17 - Setpoint temperature 

18 - Setpoint humidity 

19 - Water temperature, outlet 1 
20 - Water temperature, outlet 2 
21 - Water pressure 

23 - Universal temperature 1 
24 - Differential pressure 1 

25 - Differential pressure 2 

26 - Differential pressure 3 

27 - Room temperature 1 

28 - Supply temperature 1 

29 - Room temperature 2 

30 - Supply temperature 2 

31 - Room temperature 3 

32 - Supply temperature 3 

33 - Room air pressure 

35 - Diff.press. airflow 

36 - Outside moisture content 
37 - Air volume flow 

47 - Supply air pressure in cPa 


Components 


Sensor 
Config 


By setting the parameter "ACTIVE" on 1 you add a sensor to the configuration. With 
"0" you disable the sensor. @ 

In the next line you determine the sensor type (current, voltage). @ 

With the parameter "PURPOSE" you specify for what the sensor is used ©. 

See left listing. 

With the parameter "A-IN" you adjust the analog input for the proportional sensor 
signal. @ 

The following 5 items serve to calibrate the sensor. The minimum measure value (phys. 
value) @a is assigned to the minimum output (value). Oa 

The maximum measure value (phys. value) @b is assigned to the maximum output 
(value). @b 

The unit of the adjusted measure value depends on the sensor purpose (1-35). The 
unit of the adjusted output depends on the sensor type (current, voltage). 

If there is more than one sensor with the same purpose, an average value is calcula- 
ted. In the first line of the second menu you can adjust a maximum difference to the 
average value.@ If the maximum difference is exceeded, the alarm "limit exceeded: 
Sensor ##" is released. For the evaluation of the sensor excess alarm at least three 
sensors with the same purpose are needed. 


Alarm parameters: 

sensor excess alarm in the second line, 
common alarm release @a. 

alarm priority @b 

sensor failure alarm in the third line, 
common alarm release @a. 

alarm priority Ob. 


External Setpoint: 

Using the sensor purposes 17 and 18 
an external setpoint can be provided. 
The external setpoint takes priority 
over the internal setpoint. 


In the last line it is indicated whether the measured value is provided by a BMS (e.g. 
by an external sensor). If this is the case the value is automatically enabled and ac- 
cepted as actual value for this sensor. The value in column "EN" will be -1- then. The 
measured value itself is displayed in the column "Value". 

This external measuring value can be disabled by setting "O" for the parameter in 
column "EN" @. Then the value, which is measured at the corresponding analog input 
is taken as actual value. 


NOTE: 

You need two water temperature sensors for: 

1. GCW-units with dry coolers 

Water temperature 1 is always the temperature for the CW-circuit. 

Water temperature 2 Is the cooling water temperature, by which the dry coolers are 
controlled. 

2. CW2-units 

Water temperature 1 is always the temperature for the CW-valve which is active, when 
no change-over has taken place (no voltage at DIN 3). 

Water temperature 2 is the temperature for the second CW-valve, which is active after 
a change-over. 


The corresponding commands: 
see listing "Purpose" 
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div 20 Sensor type: 
commonalarm 1 1: Current 
alarmprio 2 2: Voltage 


commonalarmbr 1 
alarmpriobr 3 
bms 0 


Pee E 
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6.4.9 Auxiliary Ports 


./D-IN 


remote contact 
urs 


|cu-Dx-mode 
summer mode 


Unit nome 1 17232 
/D-OUT 


Freecool ing 
drrcooler 


——_—_-, .—_______.. 
Unit nome 1 17232] 


eturn (Ee 


BMS stor 1 
Local stor 
Incdule state 
fan cunning 


Unit name 


return 
roomtemp. 
roomtemp. 
roomtemp. 
roomtemp. 


1 17232] 


Components 
Config Aux. Ports/... 


This windows serves to assign external signals to digital inputs. 


Following you can adjust the digital inputs for the remote contact @, for the ups operation 
@ and for the external cooling priority ©. 


Summer operation setting is only relevant for DFC? control. 


This windows serves to adjust digital outputs for non-component-related alarms or 
messages. 

In detail you can adjust the digital output for the common alarm @ and for the wintermode 
(= enabled FC) ®. The wintermode signal can be forwarded to a BMS system. The state 
of the free cooling mode ® (free cooling exists also in mixmode) of free cooling with 
drycooler (with chiller software only), of the BMS stop 1 (control has been switched 
of by BMS) © and of the local stop @ (Control switched off by start/stop key) can be 
output on a digital output. 

For the parameter "module state" you can adjust the digital output @, by which the 
start/stop state of the unit is output. In the last line you can adjust the digital output ©, 
by which the start/stop state of the fan is output. 


Aux. Ports/A-OUT 


In this window you can output analog values on analog outputs so that they can be 
used by a BMS. 

Select one of the 4 value outputs which are adjusted with the sensor purpose "Room 
temp." as standard. 

Then a window will appear, in which you can adjust parameters for the value output. In 
the first line you can activate the value output. You can do the settings in line 2 to 4 in 


Unit name 1.17232] 


advance and save them, without having the value output be come into effect. Only if you 
set the parameter in the first line to "1", the value output begins. When several sensors 
with the same purpose exist, the average value is calculated. 

In line 2 you determine the actual value which will be output. The sensor is selected by 
the purpose @ (as listed on the precedent page). If you select a purpose for which no 
sensor exists, the output value is OV. In the third line you set the analog output @. 
The parameters in line 5 serve to calibrate the output. If you have selected a sensor with 
the purpose "water temperature, inlet 2" and set the value 5.0 for the "min" parameter 


@a in line 5, you define the lower limit by this. At 5,0°C a voltage of OV will be output. 
At 4,0°C also OV will be output. By the "max" parameter ®b you define the upper limit, 
at which 10V will be output. 


The corresponding commands: 


./D-IN «/A-OUT 
remote din 11 @ valou 

ups din 13 

cwoff din 16 
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6.5 Statistics 


Config 


=| 


Itvre 
heriod 


roomtemp. 
Bmin 


lz 
ltvre roomhum. 
heriod Smin 


Unit nome 1 117232] 


TYPE (for C7000 command) : 

1 - unit room temperature 

2 - unit room humidity 

3 - unit supply temperature 

4- unit supply humidity 

5 - water temperature, inlet 1 

6 - outside temperature 

7 - outside humidity 

8 - condensation pressure 1 

9 - hotgas temp. 1 

10 - evaporation pressure 1 

11 - suction gas temp. 1 

12 - zone room temperature 

13 - zone room humidity 

14 - zone supply temperature 
15 - zone supply humidity 

16 - zone outside temperature 
17 - water temperature, inlet 2 
18 - water temperature, outlet 1 
19 - water temperature, outlet 2 


imixmode 
Unit name 


reset 


reset 
reset 
reset 
reset 
reset 
1 


41166! 
A167h 
4168h 
A469h 
4283h 
4284h 
1 17232] 


1 


1 17232] 


Statistics 
Data logger 


Here you can adjust the basic conditions for the data logger. 

To this belongs sensor type @ and cycle @, the interval in which measure valures of the 
corresponding sensor are stored. 

Each data logger can store 1440 datapoints maximum. The 1441st datapoint deletes 
the first datapoint etc.. If you adjust a cycle of 1 minute you obtain a grafic for a lapse of 
time of 1440 minutes which corresponds exactly to 24 hours. With a cycle of 2 minutes, 
datapoints for a lapse of 2 days are stored etc.. 

Regarding the fact that the grafic represents a width of 180 pixels, we recommend to 
choose the cycle depending on the lapse of time (Info menu) to be represented. 


Lapse (Info menu) Cycle 

- Hour 1 Min. 

- Day 8 Min. 

- Week 60 Min. 

- Month 240 Min. 
- Year 2880 Min. 


At the modification of a parameter (type or cycle) or when the controller 
is deenergized all data of the corresponding data logger is deleted. 


A 


Statistics 
Runtime 


This summary of runtimes exists only for the C7000 Avanced. Being an exact copy of the 
homonymous branch in the Info menu, the Config runtime menus provide the possibility 
to reset the runtimes. 


In contrast to the C7000 I/O controller, you can reset the runtimes of the global unit 
functions in the C7000 Advanced. 


Handing: 

1. select function (cooling, heating, etc.) by the selector key. 

2. confirm by the OK key. 

3. the cursor is now in the middle column on a case which indicates "return". By the 
selector key you can choose between the options "reset" and "return". 

4. confim selected function by the OK-key. 


The corresponding commands: 


The first numeral designates the number @ 


At the command level it is possible to set the runtime manually. 

When you change the controller you can continue the runtimes 
this way and set the past 

Q Tuntimes in the new con- 


comp 1 runtime 
troller. 


of the data logger (1 or 2). 

The second numeral stands for: 

- the cycle in minutes 

- the measure values listed left top. 


fan 1 runti 


In order to reset a runti- 
me set runtime to "0". 


20000 
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return 
aint. intervall 
Perio. 
common 


Last maint. APettedt 


maint. done 


Unit nome 1 17232] 


System 


Explanation of menu points see page 
20. 
returnAt-Preferences| 
buzzer ~8- 
buzzertone 6 
|temp.unit *c 
languages English 


Unit nome 1 17232] 


eturn ia 
init name 


ae 
tyre dual fluid 


jeFault settinss 


Unit nome 1 17232] 


../BMS 
return ye 


{glob. address 


protocol SDC/MIB 
[DP-List 4 


Unit name 1 17232| 


.../Default setting 


TiMEdefanle settings 
arameters will be 
toa default value! 

Choose conf isuration or 

|- to abort. 


Unit nome 117232] 


Statistics 


Config Maintenance 


This functionality helps you to maintain the A/C unit in a good condition by monitoring 
the service intervals. 

In case the service interval is expired the symbol XN is displayed in the standard 
window. 

In the first line you enter the service interval you consider as suitable. Possible values 
are 0-24 months, with 0 months you avoid the monitoring O. 

In the second line you can assign the maintenance alarm to an alarm relay @. 

If a maintenance alarms occurs, it is displayed when the internal IOC clock displays 
8:00 AM. 

In the third line you can set, whether the maintenance alarm shall trigger a common 
alarm ® (1-yes, 0-no). 

Ifyou are on the field "MAINT. DONE" and you press the OK-key, you confirm the executed 
maintenance ®. The controller then sets the actual date in the fourth line and saves it. 


Systen//... 


In the first menu line you can enter a unit name with up to 16 characters, this entry is 
not possible by C7000lIOC commands. 

In the third line the unit type which you can set in the submenu "Default setting" is display- 
ed. Several pre-configurations for several unit types are stored in the I/O controller. 


In this menu in the first line you can set the global address @ of the unit. This address 
serves to identify the unit within a BMS. 

In the second line you can adjust the protocol @ for the communication with a BMS. 
In the third line you can select the data point list © in case the protocol "Modbus" is 
adjusted. 


By selecting a pre-configuration @ the settings which are specified for the unit type come 
into effect. These settings are shown in the table on page 128. 


The corresponding commands: 


rm 1 
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1 <«——— By"1" you confirm the execut- 
ed maintenance. 


0: none 


ic 0: none 
1: Classic 
2: Full 


3: Custom 


81 


7. Special operation modes 
7.1 Week program Config 


Values 
Week program 


The week timer is based upon two different temperature setpoints which you have already 
adjusted in the menu Operate/Values/Air/Temperature. Setpoint 1 is represented by 
a1", setpoint 2 by a "2". 


The setting is user-friendly. Each digit represents an hour of the day. The weekdays are 
displayed in lines. With the selector key you can jump between the hours of the day. At 
the end of a line the cursor jumps to the beginning of the next line. 


With the OK key you modify the value of the digit where the cursor is placed. Three 
values are possible: 0, 1 and 2. By pressing the OK key these values appear in rising 
order and will then begin at "0" again. 


By pressing the key combination selector key + OK key the value, on which the cursor 
is placed, will be copied to the next digit (corresponding to the selected direction of the 
selector key). This way you can easily adjust several hours or days. 


For each hour of each day of the week you choose among three settings: 


Display in the main menu when Display: 
the timer program is executed: 1. A/C unit off oO 
_— 


2. A/C unit on with setpoint 1 1 


3. A/C unit on with setpoint2 = 2 
| A\UNITNAM 


Room 
18.0°C 
35.0% 
* 


Room 
18.0°C 
35.0% 

C 


The corresponding commands: 
sets the timer stop mode for 


werg mo. 42 9 monday from 12:00 to 12:59 

Day: Hour: Status: 

mo = monday 0=from 0:00 to 0:59 0= A/C unit off (timer stop) 

tu = tuesday 1=from 1:00 to 1:59 =1=A/C unit on with setpoint 1 
we = wednesday 2=etc. 2 = ACC unit on with setpoint 2 
fr = friday 

Sa = saturday 

‘su = sunday 


Cd 
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7.2 Zone control 


The zone concept is based on the idea to obtain a homogeneous room climate 
within a determined space by distributed generation of conditionned air. 
Within an IO bus up to 20 zones can be defined. A zone is defined if at least 
one unit is assigned to this zone. The assignment of a unit to a zone is done 
by setting a zone number in the main line of menu 21. 

This assignment must be done individually for each unit (each IOC). 


Although the set values can be individually adjusted for each unit, they should 
If at all, only slightly vary. 


Average value determination 

A basic principle of the zone control is the calculation of average values of the 
measured values. Within a zone only one room temperature exists which is 
calculated as the average value of all connected room temperature sensors. 
The same applies for the room humidity, supply temperature, supply humidity, 
outside air temperature, water inlet temperature 1 and differential pressure, if 
existant. 

The determination of average values for all above mentioned parameters ex- 
cept the differential air pressure can be disabled by the parameter in the sixth 
line of menu Z1 (0 = off, 1 = on). The determination of average values for the 
differential air pressure of the differential pressure control can be en-/disabled 
in the seventh line. 

By the parameter in the eighth line of the same menu you can set whether 
standby units shall take part in the calculation of average values. (0 = no, 1 = 
yes). 

AVC units which have been locally switched off (e.g. by the start/stop key at the 
C7OO0AT) take part in the calculation of average values. 


If the following conditions exist: 

- the zone encloses only a few units 

- a standby unit, which has long been out of service, is additionally switched on. 
- the determination of average values for temp./humidity is acitvated. 

- the A/C units are equipped with free cooling functionality. 

- free cooling is enabled. 


it can occur, that the calculated average value increases so much by the ac- 
cumulation of heat in the standby unit (the water in the standby unit cooling 
water lines takes on the room temperature), that free cooling is disabled (GEoff 
parameter), although the system water temperature is actually appropriate for it. 
To avoid this problem, you can set a delay time for the evaluation of the average 
value, in which the heat accumulation in the standby unit can dissipate. 


Standby units 

In the menus ZO and Z2a you can put the unit in standby by setting the para- 
meter in the third line "1". 

The existence of standby units in a zone increase the airconditioning opera- 
ting security and provides the possibility to replace defective units by standby 
units. 
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Config/Zone (Z1) 


Setting the zone 
number 1-20 


return ef 


Unit nome 


1 17232] 


Config/Zone/more/more (Z2a) 
ef 4 


Unit nome 


1 1 17232] 


return 


Unit name 


Config/Zone/more/more (Z2a) 


a 


1 17232| 


Config/Zone/more/valid alarms 
Alarm changeover (Z3a) 
In order to changeover units in the event of an alarm, you can define alarms 
as valid by setting the corresponding parameter ,1“ in the menus Z3a, Z3b, 
Z3c and Z3d. If such an alarm (defined as valid) occurs, the defective unit is Fercatiny 


“heating 


switched off and the standby unit with the next higher bus address is switched umidifier 

on. If another unit with a valid alarm occurs in the zone, the next standby unit Laue 

(if existant) is switched on. on mote 

Some alarms cause the cut-off of the defective unit or the deactivation of Unit nome 7 7 ives2 


functions even if the alarm has not been defined valid. (for details see chapter 
10.4 alarm messages). 

The alarm ,unit not available“ can not be deleted from the alarm list. This alarm 
is always part of the valid alarms and appears in case of a bus failure or when 
the unit has been de-energized. 


../valid alarms (Z3b) 


i 1 i7#32| 


Valid alarms: 


01.Local stop ../valid alarms (Z3c) 
laced by 30, 31, 


r; £1 return | 7 4 
ema taer allure Sg 


07.Humidifier 20us roomtemp. min 


- ee foomhum. min 
09.Filter clocked poemeuns, cats 
Failure sur. hum. min 
e aterte mox 
detector aterte min 
ireala 
more 
Unit name T__1 17732 
idity too low 
20% piyhiimiduty ‘too low ../valid alarms (Z3d) 
22. 1p too low 
2a. oe Failuce return EEE 
Benger Time 
26. Hotgas reheat Failure sensor defect -1- 
a otsas reh. a1 
20 “BMS 5 phovecroituce He 
a 2 MS stor 1 a1 
5 refe. circuit 1 a1 
Fey refr. circuit 2 =~ 
fefes circuit 182 0 -1- 
Unit none 11 17932 
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Emergency operation 

With the parameter in the second line of menu Z1 you can enable an emer- 
gency operation. If this parameter is set "0", emergency operation is disabled. 
By this parameter you set the number of defective units which are necessary 
to enable emergency operation. 

Emergency operation means that each A/C unit of the IO bus applies the zone- 
specific emergency temperature as new temperature set value. The emergency 
temperature is set for each zone with the parameter in the third line of menu 
Z1. 


Function of standby units 

Even if the failing unit capacity of one zone is completely equalled by the start 
of standby units, the defective units are counted as lacking. 

To start an emergency operation just when the 100% unit capacity (without 
standby units) is not reached anymore, the adjusted number of defective units 
should be higher than the number of a zone's standby units. 


Additional capacity - Cooling (previously: Temperature) 

You can have started a standby unit if the air temperature setpoint is exceeded 
by the zone temperature (Average value or unit temperature, when average 
value determination is disabled). 

The excess of the setpoint can be adjusted by the parameter in the third line 
of menu T in the shape of a temperature difference. Setting "0" disables the 
additional capacity function. 

When the temperature sinks again, the additional capacity unit is switched off 
with a hysteresis of 1K. 


Additional capacity - Humidifying (previously: Humidity) 

You can have started a standby unit if the air humidity setpoint is passed un- 
der by the zone humidity (Average value or unit humidity, when average value 
determination is disabled). 

The undercut of the setpoint can be adjusted by the parameter in the third 
line of menu H in the shape of a humidity difference. Setting "0" disables the 
additional capacity function. 

When the humidity rises again, the additional capacity unit is switched off with 
a hysteresis of 3% relative humidity. 


Additional capacity - Dehumidifying 

You can have started a standby unit if the air humidity setpoint is exceeded by 
the zone humidity (Average value or unit humidity, when average value deter- 
mination is disabled). 

The excess of the setpoint can be adjusted in the shape of a humidity difference. 
Setting "0" disables the additional capacity function. 

When the humidity reduces itself, the additional capacity unit is switched off 
with a hysteresis of 3% relative humidity. 


Precondition: 

The additional capacity unit must be set as standby unit and must be assigned 
to a zone. Moreover the corresponding parameter (temperature or humidity) 
“Overload” must have a value different from zero. 
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Config/values/air/temperature (T) 


return ; a 


Unit name 


Command: 


boost cool 2.5 


Config/values/air/humidity (H) 
return 7 


joverloadstart 8. 8% 
dehumidific. 9.0% 
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Command: 
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The zone control comprises three specific functions: 


1. Sequencing, 
2. CW Standby Management, 
3. Zone for DFC control 


7.2.1 Sequencing 

The sequencing provides a time dependent unit changeover. By the use of 
standby units, a high operating reliability the same as an even unit exploitation 
is achieved. 

By setting the cycle time (parameter in the first line of menu Z1) you adjust the 
lapse of time, after which a changeover is done periodically. This means that 
the standby status is changed over the units one by one. With the setting 0 
(hrs) no sequencing is made. 


Setting the cycletime causes the sequencing start. 


Enabling the test sequencing (parameter in the fifth line of menu Z1) with the 
fixed cycletime of 5 minutes helps you to check the sequencing function. 


All basic zone functions which have been described on the previous pages are 


also available when the sequencing Time dependent change-over 


is enabled. 
(normal sequencing) 
a. Average value determination or - ae 2 aan sRei 
b prea 2.cycle unit 08, 14 standby 
sr aE) Ene GeOVOE 3.cycle unit 11, 01 standby 
. Emergency operation die. 


c 
d. Additional capacity Zone 01 


a i 


Unit 01 Unit 03 Unit 07 


il = 


Unit 08 Unit 11 


The sequencing runs independently 
from an additional capacity function 
and independently from defective 
units. 

Even a defective unit can be set 
standby by the sequencing. Only 
when the unit has to be switched on 
due to the changeover, the control 
detects that the unit is defective and 
the unit remains switched off. Then 
the standby unit with the next higher 
bus address is switched on. 


The unit, which is provided as addi- 
tional capacity, can only be switched 
on during the cycles, in which it is in 
standby. 


Unit 01 Unit 03 


(21) 


Unit nome 1 
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Failure dependent change-over 


Ley 


Unit 02 


Due to 
a failure of 
unit 04 unit O5-is— 
switched on. 


Unit 02 Unit 04 


= i 


Unit 08 = Unit 11 


Cycle 2 


: 7 i 

i By 

Unit 06 Unit 09 
Cycle 2 
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7.2.2 CW Standby Management 


The CW standby management can be carried out with CW units and Dual- 
fluid units with CW cooling priority. The basic idea is to share the heat load 
permanently with as many as possible units in order to reduce the fan speed 
of all units and thus to save energy. For this the provided standby units must 
constantly take part in the cooling process. The total airflow is below the 
airflow which is possible at most and is equalled in case of failure of one or 
more units by increasing the fanspeed of the remaining units. 


117232] 


By "MAXFANSPEED" you adjust the fan speed which is to be kept in the 
zone when all units are running. By "CW-ENERGY-SAVE" the CW-standby 
management is enabled and in the same moment all standby units of the 
zone are switched on. Both parameters are related to the zone and have 
only to be adjusted at one unit of the zone. 


The table beside displays how many units in a zone are necessary to keep 
the total airflow at the indicated fan speed in the left column, when “f" units 
have failed. 


This correlation is represented by the following formula. 


An ACC unit is switched off as defective unit if a valid alarm occurs at this 
unit, in the same way as for the sequencing. 

When a Dualfluid unit changes over to DX operation due to a fault like a “water 
temperature too high" alarm , this unit applies the nmax fan speed which is 
higher than the MAXFANSPEED of the CW standby management. 

The fan speed of the other units is not affected by this. 


7.2.3 Zone for DFC control 


Such a zone consists of GE type A/C units, drycoolers and external glycol 
pumps. Concerning the hardware, the zone exists in the shape of a common 
cooling water circuit and a common control of drycoolers and external glycol 
pumps. 

On the software level the zone operation is carried out by assigning the A/C 
unit to the same zone and by setting the parameters "start temperature, hys- 
teresis" or "water start temperature (=water inlet temperature 1*), hysteresis" 
different from "0". By this setting the proportional GE control is activated. The eR AE ST) 
zone parameters are transmitted to all units/controllers of the zone and are _if a relative start value different from 0 K is 
assumed by these. set, this value takes priority of the absolute 
The start temperature can also be entered as negative offset to the return _start temperature. 

air temperature. * water inlet temp. 2 in CW2-units. 

Either in relation to the outside air temperature: 


If Toutside < Treturn air — Start temp.air re, free cooling for DFC operation is enabled. 


or in relation to the water inlet temperature 1: 
If Twater < Treturn air — Start temp.water rel. free cooling for DFC operation is enabled. 


Some parameters as sequencing cycle and standby state are only operative in DX mode. DFC control is described 
in detail in the manual "GE systems". 
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C7000 Advanced 


Config Zone 


Unit name 1 1 17232] 


Summary of Menu Items 


Here you can see an overview over the adjustable parameters. Zone parameters must only 
be set at one unit of the zone. Unit parameters must be set individually at each unit. 


@. Unit assignment (unit parameter) 
A zone is defined by the assignment of units to this zone. Maximum 20 zones can be 
defined with the adjustments from 1 to 20. Zone 0 means that the unit is assigned to 
no zone. The assignment is made individually for each unit. 


@. Cycle time (zone parameter) 
The cycletime determines the lapse of time after which a changeover will periodically 
take place. With the setting "0" the sequencing is disabled. 


©. Number of defective units (zone parameter) 
The entry is optional. If the number, adjusted here, is reached, the emergency operation 
will be put into force. With the setting "0" the emergency operation is disabled. 


@. Emergency temperature (zone parameter) 
This temperature is the new sepoint when emergency operation is enabled. 


©. CW standby management (zone parameter) 
With the setting "1" the CW standby management is enabled. 


@. Sequencing Test (zone parameter) 
With the setting "1" the sequencing test with the fixed cycletime of 5 minutes is enab- 
led. 


@. Average value determination (zone parameter) 
With the setting "1" the calculation of average values for all parameters* except the 
differential pressure is enabled. * Room temperature 


Room humidity 

Supply air temperature 
Supply air humidity 
External temperature 
Water inlet temperature 1 


@. Average value determination - Pressure (zone parameter) 
With the setting "1" the calculation of average values for the differential pressure is 
enabled. 


©. Average value determination including standby units (zone parameter) 
With the setting "1" also sensors from units, which are in standby mode, are taken 
into account for the calculation of average values. 


The corresponding commands: 
1 


one 


° 
5S 


BoB 
00 00 oO 
PREeEEEE 


° 
| 


@0000 © 
NNN NN NN 


assigns unit 7 to zone 1 
deletes unit 7 from zone 1 


en- (1) or disables (0) test sequencing 


Cd 
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C7000 Advanced 


return oie 


aie 
Istarttemr. 
relative 


hyst. 
water 
startt 

relative 


hyst. 


more 
Unit name 1 17232| 


return 


verase det. delay 
standby 

ax fansreed 

ax. speed (SAPSM) 
atid alarms 


Unit nome 1 17232] 


Operate/Zone 


2 


evasescevasecososcas 
tandby “i 


Unit name 1 17232] 


Config/Zone 


By setting one of the two following parameters or the parameters "water start temperature 
or water hysteresis" different from zero the DFC control is enabled. 


@. Air start temperature (zone parameter) 
Below the outside air temperature which is set as start temperature the operating 
modes FC, EFC and MIX are enabled. 


@. Air start temperature (zone parameter) 
Below the return air temperature reduced by the relative start temperature, the ope- 
rating modes FC, EFC and MIX are enabled. 


®. Hysteresis (zone parameter) 
With this hysteresis the operating modes FC, EFC and MIX are blocked. Only the DX 
operating mode is enabled in this case. 


. Water start temperature (zone parameter) 
Below the water temperature which is set as water start temperature the operating 
modes FC, EFC and MIX are enabled. 


©. Water start temperature (zone parameter) 
Below the return air temperature reduced by the relative start temperature, the ope- 
rating modes FC, EFC and MIX are enabled. 


@. Water hysteresis (zone parameter) 
With this hysteresis the operating modes FC, EFC and MIX are blocked. Only the DX 
operating mode is enabled in this case. 


@. Delay time (zone parameter) 
The evaluation of the average value will be delayed by this time. 


. Standby units (unit parameter) 
Azone, in which a sequencing shall be carried out, must contain at least one standby 
unit. With the setting "1" the actual unit is defined as standby unit. This setting defines 
the initial state of the sequencing and changes according to the actual state of the 
sequencing. 


The operating status of all units which are assigned to zone 1 is displayed in the top line. 
From left to right the operating states of the units with the bus address from 19 to 0 are 
displayed. 0 stands for normal operation, 1 stands for standby operation. 

In the line below you can define the operating status of the unit. 

0 means normal operation, 1 means standby operation. as above item @ 


c7000 
The corresponding commands: 
1 gestart 18 


N 
000 
Bp oD 

00 9 OO 


5 


NNN NNN 
000 
5 


0 © 
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puts unit 3 into standby 
switches unit 3 on 


89 


Config Config/Zone 


return io a 


Javerase det. delay 
standby 

ax fansreed 

ax. sreed (SAPSM) 
alid alarms 


©. Maximum fan speed (nMaxZone) (zone parameter) 
The adjusted speed is valid for each unit of the zone, if the standby management is 
enabled and when all units are running. In case of failure of one unit the remaining 
units increase their fan speed so that the total air volume flow is kept constant. 
With DFC control or enabled Ecocool function the nMaxZone speed is valid FC mode 


ark heme 1 1 17332] and is initial speed in EFC mode. 
@. Maximum fan speed (SAPSM) (zone parameter) 
5 4 see chapter 7.6 supply air pressure standby management. 
oS ®. Valid alarms (zone parameter) 
-1- With the setting "1" the corresponding alarm is defined as a valid alarm for the zone, 
aa which entails that the unit is de-energized and the unit is registered as defect. 
ais 
2 
1 1 17832 
return SANE 4 
Jeux. alarm = 
ume -1- 
ldrvcooler -1- 
water =1- 
roomtemr. mox  -0- 
roomhum. mox = -0- 
sur. temp. mox = -O- 
more 
Unit name 11 17832] 
return QZugeeicany 7 
sur. hum. max 
jroomtemr. min -8- 
jroomhum. min -38- 
sur. temr. min -8- 
sur. hum. min -8- 
aterteme. © max -B- 
atertemr. = min -B- 
iealarm =1- 
more 
Unit name 1 1 17232) 
(ittmevalid alarnsET 
fensor Time 
sensor defect 
otsas reh. 
hovers iluce 
MS stor 


refr. circuit 1 
refr. circuit 2 
refr. circuit 162 


Unit nome T 1 17332| 


return 7 4 
Tos 

ater flow 
onden. fan 4 
onden. fan 2 


Unit nome T 1 17132] 


The corresponding commands: 


© zone 1 

@ zone 1 

@ zone 1 0 deletes valid alarm 2 
zone 1 alarm 1 adds alarm 2 as valid alarm 
zone 1 alarm h displays list of all available alarms 


i Cd 
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7.3 Ecocool 


(i) 


This function enables a "Free cooling” with outside air, which is directed by a louver 
system. Three louvers are necessary, which will be controlled in parallel by a single 
analog output. 


The Ecocool operation can neither be combined with DFC control nor 
with DFC? control. Not possible for unit versions ACW, GCW, GE, CW2. 


1. Fresh air louver for the inlet of fresh outside air 
2. Circulating air louver for the circulation of the room air 
3. Exhaust air louver for the outlet of warm room air 


The fresh air and exhaust air louver are operated in parallel, the circulating air louver is 
operated in a reverse sense to these louvers. The setting is done by determinating the 
sense of rotation at the louver actuators. 


A The return air sensor must be installed out of the A/C unit in the room. 


The A/C unit can be equipped by the option Free Cooling Top FCP. The free cooling top 
contains a filter for the external air. The filter is equipped by a differential pressure switch, 
which can be connected at a digital input of the controller to indicate a filter alarm in 
case of a clogged filter. It can also be set that the filter alarm releases a commutation 
to circulation operation. 


Activation 

By setting the parameter "ACTIVE" @ on 1 you acitvate the Ecocool function. By this, 
an ECO louver system is configured automatically. By "0" you deactivate the Ecocool 
function. 

With the parameter "A-OUT" @ you determine an analog output for the ECO-louvers. 
With the activation of the Ecocool function the ECO louver system control is activated, 
the standard fan control is modified and the compressor resp. the CW valve is additio- 
nally controlled by an enabling process. 


The Ecocool function is subdivided into the four operating modes FC, EFC, MIX and 
DX. The diagram displays the possible commutations between the operating modes, 
the conditions for a commutation are described on the following pages. 


=—=—- 
[ox] a 


Installation example 


* in A/C units with a compres- 
sor the MIX mode can directly 
commute to the FC mode, if the 
compressor stop temperature is 
below the setpoint. 


For unit versions A, AS, G, GS, CW only ! 


Note: 

The previous Ecocool function can 
only be reached approximately. 
Setting a very little control factor for the 
fan practically omits the mixmode. 

To achieve a direct commutation from 
FC to DX mode as in the previous 
Ecocool function, the parameter “dif- 
ference start" (see next page) must 
be set to "setpoint - (EcoStart + hys.)" 
(with standard values = 4K). 


Config 
.../Values/ECOCOOL 


return 
ctive 


Unit nome 1 1.17232] 


../Components/cooling/ECO- 
louver 
return 


Unit nome 117232] 


Fresh air louver Exhaust air 
Z 
Circulating air louver 3— louver 
Fresh air [ Thermical yas A 


Rg % Circulating air 
=> N ; —_ 
SN Z Room air oad 


External sensor 


temp. sensor 


ls 2 #& 2 of of 
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To allow the Ecocool control to start from a stable condition (room temperature is near 
the setpoint), you can set a delay @ to the unit start in the bottom line of the menu at the 
end of this page. After the delay (during which the unit is in DX/CW mode) has elapsed, 
free cooling can be enabled according to the conditions listed below. 


FC mode 
Free cooling is enabled, when: 
1. room humidity is within determined limits (see diagram). 
2. outside air temperature is within defined limits. 
- upper limit: EcoCool start temperature 
respectively: Ecocool start temperature @ + Eco hysteresis @. 
- lower limit: anti-freeze temperature © 
respectively: anti-freeze temp. © + fix hysteresis of 1K. 


Above the upper outside air temperature limit the enabling is possible if an adjustable 
temperature difference © between the room temperature and outside air temperature 
is not passed under. 


1st Enabling condition 


J Humidific. hysteresis + Dehumidific. hysteresis 


off 


* osrel.hum. 
Humidific. Setpoint Dehumicit. 
Start ! Humidity | Start 
| Humidific. 1 | Dehumidif. | 
1<Hysteresis Hysteresis 
2nd Enabling condition 
RT: Room air temperature 
OT: Outside air temperature 
~ 7 
| 
| 
' or 
Antifreeze @ Eco @ | | 
temp. Start temp, 1 
| | 
RT -OT| | | 
1 T Enabling condition above the upper OT limit 
l ! 
° | | 


3rd Enabling condition (optional) 

A third enabling condition can be defined on request. In the menu beside a value 
for the outside moisture content can be defined, which, if passed under, disables 
the free cooling. 

Only when this value plus the also adjustable hysteresis is exceeded, free cooling 
is again enabled. 

To measure the outside moisture content you need a sensor with the parameterised 
sensor purpose "outside moisture content". 


The Ecocool function requires the setting of start 
values and hysteresises for the humidifier and the 
dehumidification. 


qf ff 


Operate 
../Values/ECOCOOL 
outsidetemp. start 
hyst. 
start a 
hyst. 3.0K 
or 
1 1 17332) 
eo 
e 
8 
° menu items: 
° see C7000AT 
menu below 
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5.0°C 
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Control in FC mode Operate 


The room temperature is controlled by the opening of the Ecocool louvers. The fan runs --{Components/cooling/ECO- 


with the constant basic speed. 


The start temperature @ for the control must be entered as a positive difference to the 
air temperature setpoint. In the fourth line you can set the gradient @, which defines 
the range, in which the fresh air and exhaust air louver opens from 0 to 100% and the 
circulating air louver closes in the same way. 


lgradient 


1 17232] 


Control 


Louver Fresh air-/ 


opening exhaust air 
louver 


EFC mode 
The EFC mode is enabled, when the outside temperature is higher than the ECO start 


temperature and when the room temperature is above the setpoint. 
In general the EFC mode is applied within the shaded area in the diagram below. 


|e@p|.—@ | Room 


temp. 


i ECO bi 1 
Enabling Hysteresis ‘SP: Room temperature setpoint 


on. 


Antifreeze 
temp. 


Control in EFC mode 

The room temperature is controlled by the airflow by modifying the fan speed. Starting 
from the basic speed', the fan speed is raised proportionally in relation to the tempe- 
rature difference RT - SP up to maximum speed1. 

The ECO louvers are fully opened. 

You can set the room temperature RT1 at which the fan shall reach 100% speed by 
setting the control factor for the fan correspondingly. 


1 Fan speed table 


Max. sp. — basic sp. JK 


Conrolfactor = RTi-SP” % [__Fan speed [Standalone | Zone oper. | 
Example: nmax=70%, SP=24°C, ATi=25% [_Basicspeed | rnax | rmaxZone _| 
results in a control factor of 30. [Maximum speed [ 100% [imax 


Fanepeed EFC mode 
Max.speed + — — — — 


basic speed + — — — — 
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MIX Mode 

The MIX mode is enabled, when the fan has attained the maximum speed1. 

In the MIX mode the compressor can be switched on according to its winter start temperature or the CW valve can be opened 
according to its parameters. The ECO louvers (fresh air/exhaust air) are completely opened. The fan runs with maximum speed1. 


Compressor 
100% 


Fresh air/ 
exhaust air 
louver 


0%! 
Room temp. /°C 


23,7 24 241 24,4 24,7 
Compressor start 
temperature 


DX Mode 


DX mode is always chosen when at least one of the general enabling conditions for 
free cooling on page 92 does not exist anymore. 


Total view - operating modes 


MIX 4 gp 
Max.speed? 


Fan 


Fresh air/ 100% 
exhaust air louver 


Compressor 


0%! 
AT A 24 241 24,4 247 § AT 
EFca ! ' @rFc > EFC 
Fresh air/ exhaust air louver_ 100% i] if OT > ECO start temp. 
Max.speed! (and RT > SP) 
| 
Basic speedt_|___ Fan @erc > mix 
if Man = Max. speed 
@ | (with RT = RT#) 
| 
ECO Start owlL__} __ ; ‘ 
temperature RT 
O) Fri me Bat At @mix > EFC 
FC 4 if RT = SP + comp.-start 
100% temp — hysteresis 
! @erc > Fe 
Eeae specs if OT < ECO start temp. 
(or RT < SP) 


Fresh ait/ 
exhaust air 
louver 


Anti-treeze 
0% 
temperature 


T 1 
24 24,1 24,4 24,7 RT 


DX 


1 see Fan speed table on the preceeding page 
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Emergency operation 


If in an A/C unit every configured compressor has an alarm, emergency operation is 
enabled. For CW units there is no emergeny operation. During emergency operation the 
humidity limit values are not relevant for the control. The room temperature is controlled 
according to the following principle: 

If the temperature difference RT — OT is bigger than the adjusted emergency hysteresis 
@, the air is cooled by controlling the opening of the fresh air/exhaust air louver. Other- 
wise the circulating air louver is completely opened and the fresh air/exhaust air louver 
is completely closed. The fan then runs with maximum speed1. 


100%4 Louver ‘opening 


according to 


FCIERC mode Fresh air/ 


exhaust air 
louver 


Circulating air 


louver 
Louver opening 


according to 
FC/EFC mode 


Zone operation 

A zone operation can be established in the shape that an A/C unit without Ecocool 
louver system and an A/C unit with Ecocool louver system (ECO LS) are assigned to a 
zone. The unit with ECO LS will be started whereas the unit without ECO LS will stay 
in standby. 

In the unit without ECO LS an overload start must be configured so that the unit with- 
out ECO LS will be switched on in addition when the room air temperature setpoint is 
exceeded by an adjustable temperature difference. 


In contrast to stand alone operati- 
on, other fan speeds are effective 
when zone operation is combined max | 
with the Ecocool function. until 100% — | 
See table. | 

| 


Stand alone Zone oper. 


NmaxZone 


until nmax 


NmaxZone can be set in Config/Zone. Pena 


max 


Operation with Free cooling top FCP 

The free cooling top contains a filter for the external air. By setting the parameter "AC- 
TIVE" @ on 1 the filter is configured in the C7000. 

The common alarm parameters can be set for the filter (differential pressure switch). 


Alarm parameters: 

- Common alarm release @ 
- Digital input @ 

- Alarm priority @ 

- Alarm delay @ 


Moreover you can determine, whether the unit shall commute to circulation operation 


(circulating air louver fully opened, fresh air/ exhaust air louver fully closed) in case of 
a filter alarm (set parameter "action" on "1").® 
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Operate 
../Values/ECOCOOL 


outsidetemp. start 
hyst. 
start 
hyst. 


or e—_____| 
Unit name 


Config 
../Components/Air/Filter ext. 


return 


i 1 17232 


nf 1 
ommonalarm 1 
alarmact 1 
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7.4 CW2 units - Changeover of the water circuits Tv ceO Ween 


5 t f 34 
In the menu C2 you can choose between two operating modes: ———_———— 


1. Changeover operation (Parameter "Mode" : Separate) 


2. Additional operation (Parameter "Mode" : Added) entrel start & eu 

3. DFC control with CW2 units (Parameter "Mode" : DFC) I-factor 48 

Description, see GE systems manual. eset syecse _ 

Ch: ti Unit name 1 1 17832) 
angeover operation ; 7 “JW-control (C2) 

If one or several of the following conditions are complied, CW valve 2is opened return icw-control 


and CW valve 1 will be closed to the "value at switching" : 

1. A voltage is present at the digital input (menu C2, parameter D-IN), which 
was assigned to the GE/CW valve. 

2. DP 1025 is written with value "1" by a BMS. 

3. DP 1025 is written with value "1" by inputting "1" for the parameter "CW2- 
changeover" in menu C4. init nome 7 Tirisa| 

4. Water temperature in circuit 1 is higher than parameter "GE-off". 

5. Water temperature in circuit 1 is higher than the air temperature setpoint, in 
case the parameter "Close over SP" (menu C1) has been set "1". 


ode serarate 


If none of the above listed conditions is true, the control is switched back from 
CW valve 2 to CW valve 1. CW valve 2 will be completely closed. 


The changeover is displayed by the parameter "State" in the menu C4 of the 
Config level and is output by a freely adjustable digital output (menu C2, para- 
meter D-OUT). 

If a dehumidification request exists, the active valve will be opened 100% to 
provide maximum cooling capacity for dehumidification. 


Unit nome 1 1 1732] 


Config/Values/Misc. data (C4) 
return | 


Additional operation 


During additional operation both CW valves can be opened simultaneously. The 
PID parameters for both valves can be differently set (menu C1). 


If one or several of the following conditions are complied, the start temperatures 

of both valves are swapped: 

1. A voltage is present at the digital input (menu C2, parameter D-IN), which 
was assigned to the GE/CW valve. 

2. DP 1025 is written with value "1" by a BMS. 

3. DP 1025 is written with value "1" by inputting "1" for the parameter "CW2-changeover" in menu C4. 

4. Water temperature in circuit 1 is higher than parameter "GE-off". Valve 1 will be closed to the "value at switching" in 
this case. 

5. Water temperature in circuit 1 is higher than the air temperature setpoint, in case the parameter "Close over SP" (menu 
C1) has been set "1". Valve 1 will be closed to the "value at switching" in this case. 


Unit nome 1 117232] 


Attention: If condition 4 or 5 applies to circuit 2, the valve 2 is completely closed. 
If none of the above listed conditions is true, the start temperatures of both valves are changed back. 


The changeover is displayed by the parameter "State" in the menu C4 of the Config level and is output by a freely 
adjustable digital output (menu C2, parameter D-OUT). 

If a dehumidification request and no condition for a swap of start temperatures exists, valve 1 is opened 100% to 
provide maximum cooling capacity for dehumidification. 

If a dehumidification request and a condition for a swap of start temperatures exist, valve 2 is opened 100% 


Using 2-way valves, the conditions 4 and 5 for the changeover must be avoided. This can be done by 
setting the "GE-off" parameter sufficiently high and by setting the parameter "Close over SP" to 0. 


Cd 
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7.5 Differential pressure control 


The differential pressure control has the highest priority as far as the fan speed 
control is concerned. 


The pre-condition for this control is that at least one A/C unit in a zone is equip- 
ped with a pressure sensor. 
This sensor must be calibrated in the menu D1. 


The differential pressure control is enabled by a value in menu D2 which is 
different from zero. 

The control tries to keep the adjusted setpoint for the surpressure in the raised 
floor or in the cold aisle compartment. 

The control of the room air pressure is a special form of DFC? control. 


For this control a proportionally controlled fan with an analog output has to be 
configured (Setting: LINEAR). 

The control begins after the lapse of the "START 100%" time and the pre-run 
time D5 with the maximum speed (max. speed). An offset value, which serves 
to adapt the air volume flow to local conditions will not be considered. 


Maximum speed serves only as an initial value for the control which starts now 
by measuring the difference to the air pressure setpoint and reduces the fan 
speed in case of exceeding the setpoint and increases fan speed when the 
setpoint is passed under. 

By three parameters (cycle, maximum control modification and control factor) 
the characteristics of an integral control are achieved. 

The adjusted minimum speed is not passed under during control. With enabled 
differential pressure control only the DX values "min.-speed" and "max. speed” 
are effective for the fan. 


All speed increases or reductions for the fan with the exception of "reduction 
according to time” (parameter called REDUCE SPEED) are put out of force. If 
during the time adjusted here none of the functions "cooling, heating, humidifi- 
cation, dehumidification” is requested, the speed is reduced by the percentage, 
which you have adjusted in the 2nd column of "REDUCE SPEED". 


After the unit stop the fan runs during an overrun time, which serves to reject 
hot or cold air in the unit. 


In the menus D6 and D7 you can configure the alarms “air flow alarm" and “filter 
alarm" with all corresponding parameters. 


In the menu D8 of the Info level you can read and compare the actual and set 
value of the air pressure in the raised floor or cold aisle compartment. 


Info/Values/Air/Pressure (D8) 


A2Pa 
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current 
‘supply air press. in cPa 
1 


min 4.0m max 20. Oma 
8. 00P0 20. 00a 


Unit name T 1 17832| 


Operate/Values/Air/Pressure (D2, 


13P0 


Unit name 1 117232] 


) 


Config/Components/Air/Fan/ 
General (D3) 


Unit nome 1 1 17732| 


onfig/Components/Air/Fan/ 


Unit nome 1 1 17232| 


Operate/Components/Air/ 
Fan (D6) 


return [eu 4 
falarm delay 


filter delay 
pressure = =omax Pa 


Unit nome 1 1 17232] 


Config/Components/Air/Fan/ 
Alarm (D7 


return 
Tare 


common 
Perio. 


Unit nome 1 i7e32| 
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7.6 Supply air pressure standby management (SAPSM) 


The SAPSM can control the supply air pressure in the raised floor with the participation of standby units. The SAPSM 
functions in the frame of the zone control and can be combined with DFC control and CW standy management. 


The following parameters are evaluated for the SAPSM: 


Zone 
average 
value 


supply air pressure setpoint 
supply air pressure actual value 


1 

2 

3 | fan minimum speed 
4 | fan maximum speed 
5 

6 

7 


fan maximum speed for SAPSM 
actual fan speed 
SAPSM delay x x 


Pre-conditions: 


All units which participate in the SAPSM must be assigned to the same zone. 
At least one sensor with the senosr purpose 47 (supply air pressure in cPa) must be configured for the SAPSM. 


The parameters supply air pressure setpoint, fan minimum speed and fan maximum speed must be set on the same 
values for all units in the zone. 


To enable a successive switching on and off of several standby units, the SAPSM delay must be set on different values 


at all standby units. 


Activation: 
The SAPSM is activated by the special software option 7. 


Command: special 7 1 
Additionally the SAPSM delay must be set on a value bigger than zero. 


(in seconds) 


standby delay 
room 


Unit name 
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The SAPSM reacts on deviations from the supply air pressure setpoint as follows: 


The supply air pressure is higher than the setpoint 

The fan speed of all units in a zone is reduced to the minimum speed. As soon as the minimum speed is reached, the 
SAPSM delay is started. If the supply air pressure is still higher than the setpoint after the SAPSM delay has elapsed, 
during the fans run with minimum speed, the standby unit, whose SAPSM delay has elapsed, is switched off. 


supply air 
pressure 


Setpoint 
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The supply air pressure is lower than the setpoint 

The fan speed of all units in a zone is raised to the maximum speed. As soon as the maximum speed is reached, the 
SAPSM delay is started. If the supply air pressure is still lower than the setpoint after the SAPSM delay has elapsed, 
during the fans run with maximum speed, the standby unit, whose SAPSM delay has elapsed, is started. 


supply air 4 
pressure 
Setpoint —— 
> 
SAPSM time 
delay 
fan speed 4 
Omax’ 


standby 
unit A 


on 


off 


The supply air pressure is equal to the setpoint 

If the actual state has been caused by a pressure condition (e.g. the supply air pressure has been too low, that is why 
a standby unit has been started.) it does not change. 

Otherwise the state is determined by the actual operating mode. If e-g- free cooling in the frame of DFC control is not 
possible anymore, the standby units are switched off. In the DX mode the control tries to match the supply air pressure 
setpoint by raising the fan speed. 


| 
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Reduction of energy demand 

By the pre-set values when the pressure is too low, a standby unit is only switched on, if the fans run at maximum speed. 
Under certain conditions it is favourable with regard to the energy demand to additionally put into operation one or more 
units. On one hand this increases the heat exchanger surface, on the other hand the required airflow is distributed on 
more units, so that the fan speed can be reduced. 


By the fan maximum speed for SAPSM an additional switching on of standby units can be advanced or even be 
enabled actually. For this the fan maximum speed for SAPSM must be adjusted to a value between the fan minimum 
and maximum speed. As soon as the fans have attained the maximum speed for SAPSM, the SAPSM delay is star- 
ted. After the expiration of the SAPSM delay the first standby unit is started, if the supply air pressure is still too low. 


pct ‘ Config/Zone/more/more 


> 


Unit nome 


Command: 


fan speed 4 


Nmax 
Nmax ZDSM ee 


standby 
unit” A 
on 


Restrictions: 
Additional switching on for additional charge takes priority over switching off by pressure 


A standby unit which has been started for an additional charge (cooling, humidification or dehumidification), will not 
be switched off, due to an excessively high supply pressure. 


Switching off by pressure takes priority over free cooling (in combination with DFC control or CW standby 
management) 

A standby unit which has been stopped due to an excessively high supply pressure, is restarted only, if the supply 
air pressure is too low, even if free cooling is possible (and standby units would be normally switched on, as usual in 
DFC control or CW standby management). 
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SAPSM with sequencing 

If the sequencing is enabled, the SAPSM delay must be set on different values on principle at all units in the zone, 
because the standby state moves over all units. 

In the first example there are 6 units in a zone, two of which are standby units. Here two different SAPSM delays are 
sufficient, as always the same pairs of units are in standby. 


Example 1: Zone 1 


Standby state 

Cycle 1: Unit 3 and6 
Cycle 2: Unit 4 and 1 
Cycle 3: Unit 5 and 2 
Cycle 4: Unit 3 ... 
etc. 


e.g.: 
for unit 3, 4 and 5 
SAPSM delay = 120s 


for unit 6, 1 and 2 
SAPSM delay = 180 s 


Example 2: By the possible combinations of standby units you can determine 
: Zone 1 how many different SAPSM delays are necessary. 


Standby state 

Cycle 1: Unit 3 and 6 
Cycle 2: Unit 4 and 7 
Cycle 3: Unit 5 and 1 
Cycle Init 6 and 2 
Cycle 5: Unit 7 and 3 
Cycle 6: Unit 1 and 4 
Cycle 7: Unit 2 and 5 
etc. 


e.g.: 
for unit 1, 2 and 3 
SAPSM delay = 120 s 


for unit 4, 5 and 6 
SAPSM delay = 180 s 


for unit 7 
SAPSM delay = 240 s 


Hint: 


Set the fan over-runtime and the pre-time of the louver on the same values for each unit in the zone. Set the SAPSM 
delay twice as big as the fan over-runtime. 
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Update to version 6.46 or higher 
An update will automatically be detected. The supply air pressure setpoint will be adapted. 
The sensors with the purpose 22 will automatically be changed to purpose 47. 


j\ However, the limit alarms for supply air pressure must be changed manually. 
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7.7 Differential temperature control 

By the differential pressure control the speed of three fans can be separately controlled in dependance on the tem- 
perature difference between return air and supply air temperature. 

Fot this purpose three return air and three supply air temperature sensors are necessary, which must be provided 
with the sensor purposes supply temperature 1, 2, 3 and room temperature 1, 2, 3. Six further temperature sensors 
will only be installed on the level of the software, these use the same inputs as the sensors first named and serve to 
calculate the average return air and supply air temperature, one of which serves as setpoint. 


The table below illustrates the assignment of analog inputs for a CyberRow ... GE unit: 


analog real sensors virtual sensors Due to different positions of the supply 
input |(Se aa Se si air temp. and return air temp. sensors a 
dis ed neorpurpose nsor | Sensor purP.| deviation from the average of more than 
AIN1 8 Supply air temp. 1 3 Supply temp. 10% (default) can occur for the sensors 1, 
AIN2 9 Supply air temp. 2 14 Supply temp. 3, 14 - 17, which then releases the alarm 
AIN3 10 Supply air temp. 3 15 Supply tem “Sensor # excess". To avoid this alarm, the 
ery e. lini Ba admissible tolerance must be raised or set 
AIN4 6 external temp. = = to 0%. At 0% the alarm is not evaluated. 
AIN 5 - - - - 
AIN6 2 Room humidity - - 
AIN7 11 Return air temp. 1 1 Room temp. 
= Config/Components/Sensor 
AIN8 12 Return air temp. 2 16 Room temp. return 7 a 
AINS 13 Return air temp. 3 17 Room temp. sieeeee SoOmtenes 
AIN 10 5 Water inlet temp. 1 - - ‘aia 
AIN 11 4 Water outlet temp. 1 - - = 
AIN 12 7 Condensation press. 1 - = 
Unit name 1 1 17232 
Fan control 


Fan speed is controlled in dependance on the temperature difference between 
return air and supply air temperature. A return air and a supply air sensor is 
assigned to each fan. The control parameters which are set for fan 1 are valid, 
however, for all three fans. 

The control range can be subdivided into three sections, which are defined by 
two adjustable parameters. 


The parameter "DTC start” (ATo) @ marks the begin of PID control. Below this 
temperature difference between return air and supply air the fan runs with the Unit name 4 117232] 
speed nmin. Config/Components/Air/Fan/ 


If return air-Tsupply air<ATo then nan = nmin General 


The parameter "DTC range" (AT;) @ sets the range of the PID control. Above 
the sum of start difference and gradient the fan runs with the speed nmax. 


If Treturn air - Tsupply air > ATo+AT: then nfan = Mmax 
In the PID control zone, so if ATo < Treturn air - Tsupply air < ATo + AT; 


the fan speed stays in the range between nmin and nmax. Unit name 1 1 17132| 
@ fan 10 The parameter "DTC type" must be set Fan speed 
@ fan i 5 on “difference”. Curve characteristic Zone of PID- 
© fan Command: fan 1 dtctype 0 with pure P-control control 
@ fan 
Nmax 


We recommend, not to use the following fan functions with the differential @ 
temperature control: 


- reduction according to temperature ca 

- reduction according to time 

- dehumidification speed 

- emergency operation 0 ATo ATo+ AT: 


Cd 
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Differential temperature control according to return air 


This variant of differential temperature control can be used for A/C units with EC fans (e.g. CyberAir). 

With this control the fan speed is proportionally controlled according to the deviation of the return air temperature 
from the start temperature. Start temperature = setpoint + DTC start. The proportional range is determined by the 
parameter "DTC range". The PID factors for the fan are not considered. This control can also be used in combination 
with supply air control, the DTC start parameter should be set bigger then (ca. 7K). 


The following settings are necessary: 

1. The parameter "DTC type" must be set on "return air" (command: fan 1 dt 

2. Setting of the parameter "DTC start" (can also be left on "0"). 

3. Setting of the parameter "DTC range" 

Config/components/air/ 
fan/special/more 


Fan speed A 


Nmax 4 
° 


difference 


T 1 i7832| 


dtcstart 0,2 
dtcband 1 
min 70 


> 
oe 2) Return air temp. 
ATo AT; 

Setpoint (return air or supply air) 


Differential temperature control according to return air with CW standby Management 


For A/C units of the versions CW or ACW/GCW with CW cooling priority, which are assigned to a zone in combination 
with a CW standby management, a control according to the following diagram is possible. The lower fan speed of the 
proportional range is correspondingly raised in case of failure of an A/C unit. 


Fan speed Nn 


Nmax — 


> 
Return air temp. ) 


ATo AT; 
Setpoint (return air or supply air) Example:m=7; m:=6 
ny = Ms Mmax Zone m : number of units in the zone ny =7*60%/6 

mi mj; : number of running units in the zone ny =70% 
There are m units in a zone. If all m units are running, the minimum speed of each fan in each unit is nmax Zone. If only 
m1 units are in operation (due to the failure of one unit), the minimum speed of each fan is n1. 
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7.8 Summer-/winter operation 


Config 
Values 


GE-mode 


The outside temperature @ for the commutation from summer to winter operation is 
decisive for the drycooler and compressor control. With this hysteresis @ the winter 
operation changes to summer operation. 

The winter operation is also switched over to summer operation, if an outside temp. 
sensor breakdown is detected. An alarm "Outside temperature sensor defect" is 
not displayed. 


If no outside temperature sensor is configured, summer operation is active. wast: dene, ea 
' 1 
In the main menu winter operation is indicated by the following symbol. es 


oer i an 


Winter = 


Operate Components/Cooling 1 ms 
Compressor ad 
1 14 Ob 
Two different start temperatures @a,Ob + «285 1 
hysteresis @a,@b for summer and winter slat in} 1 
operation can be entered. ON ~ 
summer winter 
\s 8. 9K 
OFF. 7 8.7K 
Setpoint i \ Tree 
@a I 
@b Unit nome 
Operate Components/Cooling 
Drycooler 
Drycooler 
The start temperature for the drycooler is oy 'o! return[drgeager 
entered as an absolute value for the water ml ul summer winter 
temperature. on jel s .  37-8°C 13. 0°¢ 
‘Two different start temperatures for summer 2.0K 
@a and winter Ob operation + hysteresis 
@ can be entered. OFF 
Ob @a Tc en 
winter summer water Unit nome 1 117332 
operation operation temp. 
Config Components 
Aux. Ports/Aux. Ports return 
In this menu in the second line you can adjust the digital output for the wintermode. 
The wintermode signal can be forwarded to a BMS system. 
more 
Unit nome 11 17839 


Cd 
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7.9 Manual Operation 


otsas reh. 
UR heating 


8% 


ex 


Unit name 


1 17232] 


eturngpianual oper 
ene 

suct ionvalve 

Jee-cu vaive 


|o-vaive 


more 


Unit name 


1 i7832| 


7.10 UPS operation 


return Uae 


fan 
‘ooling 
eating 
umidific. 
jehumidific. 


a= 
ae 
As 
Ae 


Unit name 


1 1 17232] 


The GE/CW valve is not affected by 


UPS operation. That is 


why cooling by 


the GE/CW valve is still possible in CW- 
and GE-units even if cooling function is 


disabled. 


Take care of selecting the limitation by an 
absolute GEoff value in GE units. 


Components 


Config Manual operation 


When manual operation is used the C7000 control is put out of force. 


The manual operation menu consists of two columns of parameters which are decisive 
for the operation. 

In the first column (titled EN.) you enable the manual operation of the listed component 
by setting the parameter to "1". 

The second column (titled STATE) displays the actual state of the component. After 
you have enabled the man. op. in the first column, you can switch on/off the component 
itself. 

For proportionally controlled components you can enter a percentage in the second 
column (titled VALUE) which corresponds to an opening degree for a valve or a capacity 
for any other component. 

Components which exist either with on/off control or with proportional control have 
both columns (STATE and VALUE). But only the corresponding parameter comes into 
effect. 


Sensors and external alarms can be simulated by the manual operation for the purpose 
of testing the controller function. 


When the manual operation menu is left (e.g. when the menu "components" is reached 
again), the manual operation of each component is disabled and the controller takes 
over the control again. 


cked and can not be started. 
If the unit is de-energized, all manual settings are reset. 
However, the adjusted proportional values are kept. 


When the fan is switched off, any other component is electrically blo- 


Components 
UPS 


This windows serves to determine the air conditioning functions in case of operation 
with Uninterrupted Power Supply. 

If the controller receives the signal at its digital input for UPS operation, all the func- 
tions which are enabled by "1" will be admitted, whereas the functions with a "0" will 
be disabled. 

Note that also the fan speed may be reduced to a pre-adjusted value in case of UPS- 
operation. 

Disabled function Components blocked 

Fan Fan and all other components except the control 
Cooling HGBP, ICC, compressor, drycooler, suction valve 
Heating E-reheat, hot gas reheat, hot water reheat 
Humidification Humidifier 


Dehumidification Dehumidifier (dehumidification request is inhibited.) 


The corresponding commands: 
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a percentage from 0 to 100 if the compo- 
nent is proportionally controlled. 
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7.11 Calculation of the Air Volume Flow 


To calculate and display the air volume flow the A/C unit must be equipped with a nozzle 
and a differential pressure sensor. 

The differential pressure sensor must be configured with the sensor purpose "35 - Diff. 
press. airflow’. 


The airflow is calculated using the differential pressure and the k value, a specific nozzle 
value which is delivered by the manufacturer. 


The k value range is 0..65535, with the preadjusted 0, by which the calculation is 
disabled (nozzle not existent). The actual value is output at the IOC by the commands 
"avf" and "is 3°. 


The k value can be adjusted in menu Config/Values/Air or by the command: 


avf no 


The airflow is displayed 
- at the IOC by “is 1“ 
- at the AT under “Info/Values/Air* (only, if k > 0) 


The calculated air volume flow can be output by an analog output. See p. 79 menu 
Config/components/aux. ports/A-OUT. 

The sensor purpose which must be chosen is “air volume flow" (command: valout # 
use 37). 


Config 
./Values/Air 


return 
control type 


Unit nome 


flow volume k-val. 350 


1 117232] 


Info 
.J/Values/Air 


Unit name 


27588m*/h 


1 1 17232| 


| 
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8. Bus communication 
8.1 System architecture with the C7000 


Minimum configuration 
C7000 


Notebook or PC equipped 
with a terminal program 
to communicate with the 
V/O-controller 


The basic configuration of the C7000 consists of an I/O controller. Everytime the name C7000 is used without any appendix like 
“Advanced it refers to the I/O controller. 


Maximum configuration 


C70001I0C+C7000 Display 


in all: 
20 bus participants Notebook or PC equipped 
1 1 with a terminal program 
me ea es to communicate with the 


RS-485 /O-Bus /O-controller 


Up to 20 IOCs can be linked in a C7000 I/O bus system. The C7000 AT Box which serves to configure or to operate the A/C units 
equipped with an I/O controller also takes part in the RS-485 bus. The C7000Display neither participates in the bus nor occupies 
a bus position. 


C7000 AT Box 


in all: 


19 |OCs 
+ 1.7000 AT Box Notebook or PC equipped 


1 i with a terminal program 
od edb to communicate with the 


RS-485 1/O-Bus /O-controller 
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8.2 System architecture with the C7000 Advanced 


Minimum configuration | Maximum configuration (concerning n° of A/C units) 
C7000 Advanced 
ay 


70001I0C+C7000Display 7000 


C7000 Advanced 


in all: 
19 units 
1 
ae oe 


RS-485 /O-Bus 


The maximum configuration in relation to the number of A/C units consists of 18 A/C units with an 
VO controller and 1 A/C unit with a C7000 Advanced and an I/O controller which results in 20 bus 
sharing elements. The C7000Display neither participates in the bus nor occupies a bus position. 


The minimum configuration 
consists of an A/C unit with 
a C7000 Advanced and an 
V/O controller. 


Maximum configuration (concerning the operational facilities & the n° of A/C units) 


C7000 Advanced C7000 Advanced 7000 Advanced 


in all: 
10 units with IOC and 
C7000 Advanced 

i) 1 
siteqis 


RS-485 /O-Bus 


The maximum configuration in relation to the operational facilities and the number of A/C units consists of 10 A/C units with an /O 
controller and a C7000 Advanced which also results in 20 bus sharing elements. 
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8.3 Bus Layout 


8.3.1 General 

The IO bus consists of maximum 20 participants. In case of the C7000 system only C7000 IOC or C7000 AT bus 
participants can be in the IO bus. 

Each bus participant has its own IO bus address which must only appear once in the data bus. 

The IO bus addresses range from 0 to 19. 


The display of the C7000 AT shows the IO bus addresses in a bus overview (start window) as follows: 


8.3.2 Configuration of the IO bus 


The configuration of the bus is done automatically during start-up and operation. That means that all connected bus 
participants log on automatically. The same applies in case of a failure - all bus participants are logged off automati- 
cally. 


Following preconditions must be fulfilled: 


1. Each bus participant has its own bus address which must be unique in the bus system. 

2. Bus addresses must range between 0 and 19. 

3. All bus participants are connected appropriately with bus cables according to requirements (see next page). 
4. The bus has to be terminated at the beginning and at the end. 


Each bus participant saves the latest registered configuration during shut-down. Furthermore the bus participant 
expects the same configuration after its next start-up. 

In case new systems have logged on to the bus during the shut-down period, the bus participant detects these systems 
and records them in the bus configuration without editing a message or an alarm. 

In case a system has been disconnected from the bus which was active before shut-down, the bus participant detects 
this condition and a bus error is triggered in the bus participant after the end of the alarm delay. 


The same happens when a bus participant (IOC or C7000AT) is de-energized during operation. 


All systems that are connected to the bus detect a bus error automatically. Accordingly this error is displayed on the 
AT and IOC. 
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8.3.3 Preparation before Installation 


You need a shielded cable with two lines twisted and a cable impedance of 120 Q (Re- 


commendation Belden 9841), which you have to connect from unit to unit at the terminals Bus DIP-switch 
56-59 of each I/O controller (IOC). In the example below the bus termination of the two addr. 4] o]3]4]s5| 
units which form the end of the bus (IOC 01 and IOC 17) must be enabled. 
The example of a RS485 bus shows a typical application with 7 |OCs and 1 C7000 AT. OF} O10) 010/0 
1 1/0/0/;0}0 
2 |0}1/0;0}0 
3 /1/1/0/0}0 
IOC bus IOC bus IOC bus 
addr:01 addr:03 addr:07 am Ol 0l1/olo 
5 |1/0}1/0/0 
RS 485 6 |oj1}1]o]o 
7 |1}/1}/1/0}0 
Bus termination: | {| !OC bus 
addr:08 8 |0}0/0/1}0 
See description of the driver @ lilololilo 
module on page 16. s 
Cas | | cable to Jo}1jolifo 
Screen, Pe 5859 56.57 58 59 | |10C bus 114.}1/1/0}/1/0 
¥ i i addr:15 12 |o}0}1/1/0 
Tow — cH 13 |1}0}1/1/0 
: 14 |o|1/1/1/0 
415 |1/1]/1}1]0 
IOC bus IOC bus AT bus qe lolololol4 
addr:17 addr:14 addr:18 
17 |1}0}0/0]1 
18 |0}1/0/0/1 
8.3.4 Setting the Bus Address amialilolols 


The bus address is adjusted with the dip-switches on the IOC. The table at the right 
shows the corresponding adjustment for all possible bus addresses. Please note that 
the counting begins with 0 and ends with 19. A "1" means dip-switch in "ON"-position. 
If you set an address higher than 19, this one is reduced to 19 by the software. 


An IOC is delivered with the address 1 as standard, a C7000 AT has the address 0 as 
standard. 


On a C7000 AT the bus address is adjusted in the placement view. 


Placement view 


ate) are aE 
188 % % 


Eel Bis 


With the selector key you can shift the C7000 AT represented by symbol 
"ME" to a new position and change its bus address this way. 

Left display: old position address 0, new position address 17. 

To confirm the selection press the OK key. 

Now the bus configuration must be confirmed to avoid the display of 
a bus error, because a bus participant with the address 0 does not 
exist anymore. 

The addresses of all other participants are not affected by this. 


ymbol bewesen 
17:32] 


Bus-ID einseben 


in short: How to get to the placement view and how to confirm the con- 
1. connect units by bus lines figuration, see chapter 4, page 19. 


2. set bus terminations (beginning/end) 
3. adjust bus-IDs 
4. confirm bus configuration 


| 
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8.3.5 Bus overview 
Symbol for a C70001IOC 
C7OO0AT "ME", on which this *C Actual temperature 
content is displayed . wb hac 
50 * Operational sta- 
Symbol for a C7000AT “38 ¢ te of the control 
. At this unit an 


alarm has oc- 
curred. 


Stop cause —| Actual humidity 


Operational state of the ——@@__Unit name This unit cannot be reached. 
control of a selected IOC 


Global address of the selected 
1oc 


Selected IOC + Bus address 


Example for a de-energized or disconnected (from the bus) IOC with data bus address 6 


The AT with the bus address 19 edits the following configuration after the IOC 6 has been switched off : 


Column “config” displays, which bus 
addresses are expected as active 
bus participants. 


When the availability of a con- 
figured unit is 0%, an error is 
indicated. 


The AT 19 detects, that the IOC 6 has been available in the bus, but can not be reached anymore. When the discon- 
nected unit is switched on again, the bus error is automatically deleted at all bus participants. A bus error can also be 
deleted by inputting the command "iobusok" at an IOC or an AT. 
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There is another way to delete a bus error on the AT and to transfer 
so the actual bus configuration. 

For this purpose all systems have to be selected simultaneously and 
afterwards the OK-button has to be pressed. 

After entering the password (2718) the faulty unit (address 6) is deleted 
from the bus. The bus error disappears. 


8.3.6 Special cases 
Disconnecting a bus 


An important aspect concerning the display of the IO bus is that the display is always exclusively dependent on the 
C7OO0AT which is in use at the moment. 


For example a bus disconnection between the bus participants 4, 5, 6, 7, 16, 17 and the bus participants 18, 19 results 
in two completely independently running busses. 
However the bus participants 4, 5, 6, 7, 16, 17 report the bus participants 18, 19 as faulty and vice versa. 


10 bus belonging to the bus participant 17 
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10 bus belonging to the bus participant 19 


SOW IVHewWNH € 


we 
i 


12 


rminal 


GURATION DETECTED. 


The bus error has an adjustable alarm delay. Once this delay has expired the bus error is triggered. This delay is 
separately adjustable for each bus participant. 


Address conflict 

The second failure concerning the bus is a conflict in the address. A conflict in the address occurs when two or more 
bus participants have the same bus address. 

That means that the two bus participants which have the same address send simultaneously data to the bus. This on 
the other hand would destroy the data on the bus. 

Communications via the bus would be limited. 


But this does not happen because bus participants stop the data transfer immediately as soon as they detect that 
another participant with the same address is sending a data package. 

That means that they stop sending and hence do not participate in the communication on the bus anymore. 

An address conflict is triggered immediately as soon as a unit has performed a deactivation. 

In our example two ATs have the bus address 19. 

As soon as the communication on the bus starts, one of them detects that the address 19 has been assigned twice 
and performs a deactivation. 


The result is that only one bus participant with the same address is active after a short time. 
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The user is requested to choose another bus address at the C7000AT which has detected the address conflict. For it 
the following positioning window is displayed. 


| a" 


Enter Bus-ID 7 Move icon 


ID config 
14 0 
7 1 
as * conflict If an address conflict exists, this one 
is indicated for the corresponding 
,ME’ = 19 DETECTED. bus participant. 


The other AT with the bus address 19 continues operation without any interference. 


After the bus address has been assigned properly the address conflict will be solved automatically. 

An address conflict can only be displayed at the unit, which causes the address conflict, because it excludes itself 
immediately from bus communication. If this unit is a C7000AT, this is displayed on the display. An address conflict 
can only be displayed at unit "ME". 

If the unit is a C7000IOC the error LED on the board flashes, the state of the bus configuration can then be requested 
by using the service port. 


Cd 
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9. Default configurations 
Unit parameters Rang Value 


Unit name 16 characters Unit name 


Bus address 0-19 tC) 
Global address 0 - 32767 
Local stop 0-1 
Monitoring stop 0-1 
Sequencing stop 0-1 


Terminal language 0: English 
1: German 


Temperature unit 0:°C 1:°F } 
Temperature setpoint 5 - 50°C 24°C 
Temperature setpoint, night 5 - 50°C 27°C 
Humidity setpoint §-90 %r.h. 45% rh. 
Water pressure setpoint 0-6 bar 1.5 bar 
Supply air pressure setpoint 0 - 327.67 Pa 0.00 Pa 
Condensation pressure DX 1/2 0-40 bar 18/18 bar 
Condensation pressure Mix 1/2 0 - 40 bar 12/12 bar 
SAPSM delay 0- 65535 s Os 
Winter start delay 0-300s 180s 
Summer/winter change-over 5 - 35°C 16°C 
Summer/winter hysteresis 1-9,9K 2K 
Cooling priority 0: GE 1: CW 2: 
Additional capacity - Cooling 0-99K 
Additional capacity - Humidification 0- 20% rh. 
Additional capacity - Dehumidification 0- 20% rh. 
Integral factor 0- 10% 
Output D common alarm 0-31 
Output D winter operation 0-31 
Input D remote on/off 0-43 
Output D local stop 0-31 
Input D CW stop 0-43 
Type of control 1-5 
Limiting control - start temperature 0- 40°C 16°C 
Limiting control - start temperature 2 0- 40°C orc 
Limiting control - temp. gradient 0-20K 05K 
Minimum temperature 0 - 40°C orc 
Maximum temperature 0 - 40°C 40°C 
Limiting control - humidity start 0-90 % rh. 70% rh. 
Limiting control - humidity gradient 0- 20% r.h. 0,5% rh. 
Unit runtime 0 - 2.147.483.647* Oh 
Stop time 0 - 2.147.483.647 Oh 
Cooling runtime 0 - 2.147.483.647 Oh 
Heating runtime 0 - 2.147.483.647 Oh 
Humidification runtime 0 - 2.147.483.647 Oh 
Dehumidification runtime 0 - 2.147.483.647 Oh 
Free cooling runtime 0 - 2.147.483.647 Oh 
Mixed operation runtime 0 - 2.147.483.647 Oh * 931-1 =2.147.483.647 
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Last service - day 

Last service - month 

Last service - year 

Service interval 

Alarm priority service alarm 
Common alarm for service alarm 


UPS - input D 

UPS - fan admitted 

UPS - cooling admitted 

UPS - heating admitted 

UPS - humidification admitted 
UPS - dehumidification admitted 


Zone parameters Zone parameters Range 
Zone 0-20 i) T/H average value determination 0-1 1 
Sequencing time 0 - 65535 Oh Pressure average value determ. 0-14 1 
Test sequencing 0-1 i) T/H Average value delay 0-255s 120s 
Valid alarms 1-27 1-13, 24-27 Average val. determ. w. standby units 0-1 0 
Number of defective units 0-20 i) | GE start temperature, air -100 - 100°C 18°C 
Emergency temperature 0-40 16°C GE rel. start temperature, air 0-99K OK 
Zone fan speed nMax 0-100 85% GE hysteresis, air 0-99K OK 
CW standby management o-1 0 | GE start temperature, water -100 - 100°C 10°C 
Standby state o-1 0 | GE rel. start temperature, water 0-99K OK 
The parameter "zone" is not a zone parameter but can be | GE hysteresis, water 0-99K OK 
adjusted separately for each unit. Fan speed nMax (SAPSM) 0-100 % 0% 


Due to his context he is displayed in this table. 


General alarms 


Alarms Range Fire Water Flow Phase Bus alarm | Addr. conflict 
Alarm input D 0-43 O 0 i+) i) - - 
Alarm priority 0-31 0 0 0 0 0 0 
Common alarm 0O-1 u 1 1 i ) te) 
Alarm delay 0-100 5s 5s 5s 5s 5s - 
Restart 0-1 0 
Limit alarms 
Room temperature Supply temperature Water temperature 
min max min max min max 
Value 5°C (0-50) 35°C (5-55) 5°C (0-50) 35°C (5-55) | -20°C (-20-30) | 45°C (10-50) 
Alarm delay 30s (0-300) | 30s(0-300) | 30s(0-300) | 30s(0-300) | 30s(0-300) | 30s (0-300) 
Alarm priority 0 (0-31) 0 (0-31) 0 (0-31) 0 (0-31) 0 (0-31) 0 (0-31) 
Common alarm 1 1 1 1 1 1 
Room humidity Supply humidity Supply air pressure 
min max min max min max 
Value 5%h.r (0-90) | 90%h.r (5-200) | 5%h.r (0-90) | 90%h.r (5-200) | 0.00 Pa(*) | 100.00 Pa(*) 
Alarm delay 30s (0-300) | 30s(0-300) | 30s(0-300) | 30s(0-300) | 30s(0-300) | 30s (0-300) 
Alarm priority 0 (0-31) 0 (0-31) 0 (0-31) 0 (0-31) 0 (0-31) 0 (0-31) 
Common alarm 1 1 1 1 1 1 
The values in brackets display the range. *(-327.68 - +327.67) 
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Week program 


Hour 
monday 
tuesday 


sunday 


Data logger 


Data logger 1 Data logger 2 
Data number 0 (0 - 1440) 0 (0 - 1440) 
Interval 0 min (0 - 60000) O min (0 - 60000) 
Type 1 (1-19) 1 (1-19) 


Components 
Compressor 


Range Compressor 1 Compressor 2 
Summer start 0-9,9K 04K 0.6K 
Summer hysteresis 0-9,0K 07K 07K 
Winter start 0-9,9K 07K 0.9K 
Winter hysteresis 0-9,0K 07K 07K 
Component configured 0-1 
Output D 0-31 
Alarm input LP 0-43 
Alarm priority LP 0-31 
Common alarm LP O-1 
Alarm delay LP 0-100s 
LP management time 0-100h 
LP management pressure 0-10 bar 
LP management restart 0-10 
HP management time 0-100 
HP management pressure 0-35 bar 
HP management restart 0-10 
HP management mode O-1 
Pause 10 - 1000 s 
Minimum runtime 0- 1000 s 
Runtime 0 - 2.147.483.647 h 


High pressure alarm Range 
Alarm input D 0-43 
Alarm priority 0-31 
Common alarm O-1 
Alarm delay 0-100s 
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ICC - Integrated cooling circuit 


Range icc 
Component configured O-1 ) 
Global address 1-247 1 
Start temperature 0,0 - 9,9 0,4 
Hysteresis 0,0-9,9 08 
Min runitme after start 0 - 1000 s 240s 
Min runitme after dehumidification 0- 1000s 240s 
P factor 0-100 10 
| factor 0-100 40 
D factor 0-100 0 
Minimum power 17,0- 40,0% 17,0% 
Maximum power 50,0 - 100,0 % 100,0 % 
Minimum pressure (threshold) 0 - 40,0 bar 0 bar 
EEV value 0- 100,0 % 0% 
EEV time 0-60s Os 
Alarm priority reachability 0-31 oO 
Common alarm reachability 0-1 oO 
Alarm priority ICC 0-31 0 
Common alarm ICC O-1 oO 
Alarm priority LP 0-31 0 
Common alarm LP O-1 oO 
Runtime 0 - 2.147.483.647 h Oh 
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Valves 
Range Suction valve 1 


Start 0-9,9K OK 
Gradient 0,5 -9,9K 0,5K 


Minimum opening 0- 100% 20 
Component configured 0-1 i) 
Output A 0-20 5 


CW Control 
Input D 0(0- 43) 
Output D 0 (0-31) 
Valve close at compr. 0 (0-1) 
Valve operating mode 0(0-1-2) 
Setpoint 70% (0 - 100) 
Value at switching 0% (0 - 100) 
Mixmode max. value 100% (0 - 100) 
100% pre-opening Os (0-255) 


Range GE/CW-Valve 1 
Start temperature -9,9-9,9K -0,3K 
GE-off 0- 100°C 23°C 
GE-off relative 0-9,9K 0,0K 
Component configured O-1 
Output A 0-20 
Valve close at setpoint 0-1 
Heating 0-1 
Output inversion 0-1 
Control start 0-9,9V 
P-factor 0-100 
\-factor 0-100 
D-factor 0-100 


Range 
Component configured 0-1 
Output A 0-20 
Pre-open time 0-255s 
Pre-opening 0-100 % 
Opening setpoint 0-100 % 
Minimum opening 0-100 % 
Min. opening start temp. | -20 - 50°C 
Min. opening gradient 0,0 - 10,0 
Control start 0-9,9V 
P-factor 0-100 
I-factor 0-100 
D-factor 0-100 
Max. alternation 1-30 
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Hotgas bypass valve 
Range HGBP-Valve 1 HGBP-Valve 2 
Component configured O-1 i} oO 
Output A 0-20 0 0 
P-factor 0-100 20 20 
\-factor 0-100 20 20 
D-factor 0-100 20 20 
Control cycle 1-10s 2s 2s 
Pre-open time 0-120s 15s 15s 
Pre-opening 0 - 100% 50% 50% 
Minimum opening 0 - 100% 0% 0% 
Maximum opening 0 - 100% 20% 100% 
Electronical expansion valve 
Range EEV1 EEV2 
Component configured O-1 0 0 
Controller type o-1 0 0 
Valve type 1-5 2 2 
Refrigerant 0-7 4 4 
Pressure sensor 0-3 i) i} 
MOP control O-1 0 i} 
MOP temperature -40 - 40°C orc orc 
Superheating control mode o-1 0 0 
Battery supply o-1 1 1 
Battery time 0-254s 20s 20s 
Start opening 10 - 100% 50% 50% 
Pre-open time 1-30s 5s 5s 
Alarm priority pressure sensor 0-31 0 0 
Common alarm pressure sensor o-1 0 i} 
Alarm priority temperature sensor 0-31 0 0 
Common alarm temperature sensor 0-1 0 0 
Alarm priority motor 0-31 0 ('} 
Common alarm motor o-1 ) ) 
Superheating SP normal 5 - 30°C 77°C 77°C 
Superheating SP dehumidification 5 - 30°C 12°C 12°C 
ECO-Cool louver ECO-Cool Control 
Range | ECO-Cool Range ECO-Cool 
Output A 0-20 0 Function configured 0-1 te) 
Start temperature 0-9,9K 01K Start outside temperature | -100 - +100°C 18°C 
Gradient 0,1-99K| 06K Hysteresis 0-9.9K oK 
Difference start 0-99K 3K 
Emergency hysteresis 0-9,9K 3K 
Anti freeze —50 - +50 °C 5°C 
Delay 0 - 255 min. 10 min. 
Outside moisture min. 0 - 25,5 g/kg 0,0 g/kg 
Outside moisture hyst. 0 -9,9 g/kg 0,0 g/kg 
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Drycooler 


Range Drycooler 1 
Winter start 5 - 35°C 10°C 
Summer start 10 - 50°C 34°C 
Stop hysteresis 1-9,9K 2K 
Component configured 0-1 oO 
Output D 0-31 9 
Output A. 0-20 
Alarm input D 0-43 
Alarm priority 0-31 
Common alarm 0-1 
Alarm delay 0-100 
Preliminary speed 50 - 100% 
Control cycle 1-100s 
Max. alternation 1- 30% 
Control factor 1-100 
Runtime 0-2.147.483.647 


Pump 3 Pump 4 
3 (Glycol) 3 (Glycol) 
01K 01K 

Stop hysteresis 06K 06K 
Component configured o-1 
Partner pump 0-4 
Partner unit 0-19 
Speed setpoint 0- 100% 
Minimum speed 0- 100% 
Output D 0-31 
Output A 0-20 
Alarm input D 0-43 
Alarm priority 0-31 
Common alarm 0-1 
Alarm delay 0-100s 5s 
Pre-open time 0-120s (10 s) 
Preliminary speed 0-100 (100%) 
Delay (over-run time) 0-120s (Os) 
Control factor 1-100 
\-factor 0-100 
D-factor 0-100 
Runtime 0 - 2.147.483.647 Oh 
The values in brackets can be changed, but do not have any effect on the control. 


EN/06.2014/57 123 


Reheats 
| Range _| electr. reheat 1 | electr. reheat 2 | electr. reheat. 3 
Type 1-2 1 1 fix 1 fix 
Start 0-9,9K 1,5K 2K 2.5K 
Stop hysteresis 0-9,9K 05K 0,5K 0.5K 
Gradient 0,3-9,9K 0.5K 0,5 K 0.5K 
Component configured 0-1 0 0 0 
Output D 0-31 3 4 12 
Alarm input D 0-43 4 4 4 
Alarm priority 0-31 0 0 0 
Common alarm O-1 1 1 1 
Alarm delay 0- 2550s 4s 4s 4s 
Runtime 0 - 2.147.483.647 Oh Oh Oh 
Range Hot water reh. Range Hot gas reheat 
Type 1-2 1 Start 0-9,9 1,0K 
Start 0-9,9K 1,0K Stop hysteresis 0-9,9 0,5K 
Stop hysteresis 0-9,9K 0,5K Component configured 0-1 oO 
Gradient 0,5-9,9K 0,5K Output D 0-31 4 
Component configured O-1 0 Alarm input D 0-43 0 
Output D 0-31 4 Alarm priority 0-31 0 
Output A 0-20 7 Common alarm o-1 oO 
Alarm delay 0-2550s 1s 
Humidifiers 
Range Humidifier 1 Humidifier 2 Humidifier 3 
Type 1-2 2 2 2 
Start 0 - 20 %r.h. 0 %r.h. 0 %r.h. 0 %r.h. 
Stop hysteresis 0 - 20 %r.h. 5 %r.h. 5 %r.h. 5 %r.h. 
Gradient 0,5 - 20 10 10 10 
Component configured 0-1 i) 0 0 
Conductivity meter conf. 0-1 0 0 0 
Output D 0-31 13 0 i} 
Output A 0-20 3 6 7 
Alarm input D 0-43 6 6 6 
Alarm priority 0-31 0 0 {'} 
Common alarm 0-1 1 1 1 
Alarm delay 0- 2550s 5s 5s 5s 
Alarm input D 5uS 0-43 0 0 1) 
Alarm priority 5S 0-31 0 0 0 
Common alarm 5S 0-1 0 0 0 
Alarm delay 5uS 0- 2550s 300s 300s 300s 
Alarm input D 20uS 0-43 6 6 6 
Alarm priority 20S 0-31 0 0 1) 
Common alarm 20yS 0-1 1 1 1 
Alarm delay 20S 0- 2550s 300 s 300 s 300s 
Runtime 0 -2.147.483.647 Oh Oh Oh 
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Range 


Type 


1-2 


Maximum speed 


30 - 100 % 


Maximum speed CW(DF) 


30 - 100 % 


Maximum speed EFC 


30 - 100 % 


Offset 


-10- 10% 


Pre-start 


0-100s 


Overrun 


0-250s 


Start temperature 


0-9,9K 


Start speed 


0 - 100% 


100% start time 


0-100s 


Reduction time 
Reduction speed 


30 - 120 min 


0- 100 % 


Dehumidific. reduction 


0-20% 


Dehumidification time 


0-30 min 


UPS reduction 


0-20% 


Filter offset 


0-10% 


Minimum speed 


0-100 % 


Minimum speed CW(DF) 


0-100 % 


Output D 


0-31 


Output A 


0-20 


Alarm input D 


0-43 


Alarm priority 


0-31 


Common alarm 


O-1 


Alarm delay 


0- 100s 


Filter alarm input D 


0-43 


Filter max. pressure loss 


0 - 1000 Pa 


Filter alarm priority 


0-31 


Filter common alarm 


O-1 


Filter alarm delay 


0-100s 


Emergency start 


0-9,9K 


End temperature 


0-99K 


Emergency speed 


0-100 % 


Control cycle 


1-10s 


Max. alternation 


1-30% 


Control factor 


1-100 


Component configured 


0-1 


Difference start 


0-25K 


Difference gradient 


0-25K 


P-factor 


0-100 


|factor 


0-100 


D-factor 


0-100 


Stop if cooling impossible 


O-1 


Runtime 


0 - 2.147.483.647 
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Dehumidifier Range Dehumidifier 

Start 0- 100 %r.h. 10 %r.h. 

Stop hysteresis 0 - 30 %r.h. 5 %r.h. 

Dehumidification stop 0-10K 2K 

Dehumidif. valve conf. 0-1 ) 

Bypass valve conf. 0-1 0 

Output D 0-31 5 

Min water temperature -20 - 50°C 5°C 

Max water temperature 0- 100°C 14°C 
Sensors 

Range Sensor 1 Sensor 2 Sensor 3 Sensor 4 
Purpose 1-23 1 2 3 4 
Analog input 1-4,6-21 1 2 3 4 
Type 1-5 1 1 1 1 
Component configured 0-1 1 1 0 oO 
Min. measure value -50-100 | 0°C (-50- 100) O%r.h (0 - 100) 0°C (-50 - 100) O%r.h (0 - 100) 
Max. measure value -50- 100 50°C (-50 - 100) 100%r.h (0 - 100) 50°C (-50 - 100) 100%r.h (0 - 100) 
Min. output value 0-20 4mA (0-20) 4 mA (0 - 20) 4mA (0-20) 4mA (0-20) 
Max. output value 0-20 20 mA (0 - 20) 20 mA (0 - 20) 20 mA (0 - 20) 20 mA (0 - 20) 
Max. difference 0-100 10% 10% 10% 10% 
Limit - alarm priority 0-31 oO io) 0 oO 
Limit - common alarm 0-1 af if 1 1 
Limit - alarm delay 0-100 5s 58 5s 5s 
Failure - alarm priority 0-31 i) oO 0 oO 
Failure -common alarm 0-1 1 1 1 J 
Failure - alarm delay 0-100 5s 5s 5s 5s 
Offset -50,0 - 50,0 orc 0% r.h. orc 0% r.h. 
Range Sensor 5 Sensor 6 Sensor 7 Sensor 8 

Purpose 1-23 5 6 9 14 
Analog input 1-4,6-21 5 6 7 8 
Type 1-5 1 2 1 1 
Component configured 0-1 1) i) 1) oO 
Min. measure value -50- 100 -50°C (-50- 100) | -20°C (-50 - 100) 0 bar (0 - 35) 0 bar (0 - 35) 
Max. measure value -50- 100 50°C (-50 - 100) 40°C (-50 - 100) 30 bar (0 - 35) 30 bar (0 - 35) 
Min. output value 0-20 4 mA (0 - 20) OV (0-20) 4 mA (0 - 20) 4 mA (0-20) 
Max. output value 0-20 20 mA (0 - 20) 10 V (0 - 20) 20 mA (0 - 20) 20 mA (0 - 20) 
Max. difference 0-100 10% 10% 10% 10% 
Limit - alarm priority 0-31 i) oO 0 oO 
Limit - common alarm 0-1 1 1 1 uJ 
Limit - alarm delay 0-100 5s 5s 5s 5s 
Failure - alarm priority 0-31 i) i) 0 oO 
Failure -common alarm 0-1 1 1 1 1 
Failure - alarm delay 0-100 5s 5s 5s 5s 
Offset -50,0 - 50,0 orc orc O bar 0 bar 
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Sensors (continued) 


Range 


Sensor 10 


Sensor 12-21 


Purpose 


1-23 


18 


Analog input 


1-4,6-21 


10 


Type 


1-5 


2 


Component configured 


0-1 


) 


Min. measure value 


-50 - 100 


0 %r.F. 


Max. measure value 


-50 - 100 


100 %r.F. 


Min. output value 


0-20 


Ov 


Max. output value 


0-20 


10V 


Max. difference 


0 - 100% 


0% 


Limit - alarm priority 


0-31 


) 


Limit - common alarm 


O-1 


Limit - alarm delay 


0-100s 


Failure - alarm priority 


0-31 


Failure -common alarm 


O-1 


Failure - alarm delay 


0-100 


Offset 


-50,0 - 50,0 


Louver 


Pre-start 


Output D 


‘Component configured 


External alarms 


Range External alarm 1 


External alarm2 |. 


External alarm 10 


Component configured 


0-1 


() 


Input D 


0-43 


) 


Alarm priority 


0-31 


) 


) 


Common alarm 


0-1 


(e) 


) 


Alarm delay 


0-250 


5s 


Ss 


5s 


Alarm text 20 characters 


Externer_Alarm_in_01 


Externer_Alarm_in_02 


Externer_Alarm_in_10 


Value output 


Range 


Component configured O-1 


Value output 1 


Purpose 


1-23 


Min. limit value 


-50 - 100 


Max. limit value 


-50 - 100 


Output A 


0-20 
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9.1 Preconfigurations 
Gisimedefadt setting Several default configurations for different unit cooling systems are stored in the /O. 
i controller. For some of them exists a separate manual. 
Gcw station 
a a 
anit Trae] Zeirouts [axe got2 | agowa | cwa 
C7000 command: The table contains the parameters for the |OC- 
loaddefault dx1 command. 
The following table displays the differences in relation to the default settings when a pre-configuration is selected. 
DX1 | DX2 | CW | CW2 | AGCW1 | AGCW2/| GE11 | GE12 
Compressor 1 configured 1 1 - - 1 1 1 1 
Compressor 2 configured - 4 - - - 1 - 1 
Sensor 5 configured - - - - 1 1 1 1 
Sensor 6 configured - - - - - - 1 1 
Sensor 7 configured - - - - A 7 1 4 
Sensor 8 configured - - - - - - - 1 
Pump 1 configured - - - - - - - - 
Pump 2 configured = = - - - - 2 - 
Deshum. configured - - - - - - - - 
GE/CW valve configured - - 1 1 1 1 4 1 
G valve configured - - - - - - 4 1 
Dehumidification reduction | - - | 20% | 20% | 20% 20% | 20% | 20% 
Input D GE/CW valve - - - 3 - - - - 
Cooling priority - - - - 1 1 - - 
PS Notes: 
Control mode 5 - For all unit versions except CW and CW2 of the series CyberAir 2/3 the 
Input D - waterflow 1 electronic expansion valve must be configured. 
‘Sensor 1 purpose 21 ~ Using setting "ps" sensor 5 must be deconfigured. If the water outlet tem- 
Sensor 2 configured 0 perature shall be measured, a sensor must be configured for this. 
Sensor 5 configured 1 
Pump 1 configured 1 
Pump 1 type 4 
Pump 1 output D 1 
Pump 1 input D 2 
Pump 2 configured 1 
Pump 2 type 4 
Pump 2 output D 2 
Pump 2 input D 3 
Fan 1 configured oO 
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10. Alarm treatment 
10.1 Alarm display 


In the bus overview window an alarm is indicated by the sign "!". You obtain further information about the alarm, if 
you select the unit, on which the alarm has occurred (in the example: unit with bus address 03), and press the con- 
firmation key. 


Symbol for a C70001I0C 
C7OOOAT "ME", on which this y ¢ Actual temperature 
content is displayed . . a 
t "6 * Operational state of 
Symbol foraC7000aT _| “és ¢ the control 
° At this unit an alarm 
has occurred. 


Stop cause —1 Actual humidity 


Operational state of the —{@@_Unit name Q 17232] This unit cannot be reached. 


control of a selected |OC Global address of the selected IOC 


Selected IOC + Bus address 


You obtain this window if you select the unit with the alarm as described above. 


Return [gm Operate Confi . ; 5 a 
UaTER. ALARM oo The alarm messages are displayed in the standard window of each unit with 
FIRE ALARM 
SENSORO1 DEFECT Room IOC. At the same time the symbol A in the left bottom indicates that an 


ae Bae eA ne alarm has occurred. 
eo An alarm tone proves the presence of an alarm. 
Attention: The alarm tone can be disabled. 
|&@ Aunit nome 71:12:38] 


The alarm display in the command level is passive. This means that you have 
to type in the command "state" to see the occurred alarms. 


10.2 Alarm configuration 

Component and limit value alarms: 

The following parameters can be adjusted for each alarm. 

You can assign a digital input to the alarm and determine, whether the corres- 
ponding alarm releases a common alarm. 

Setting the alarm priority for the alarm means assigning the alarm to an alarm 
relay with the adjusted number. 

The alarm delay can be adjusted in seconds. 


For the configuration of unit alarms and auxiliary alarms see next page. 


10.3 Alarm Reset 

C7000 AT 

The alarms are reset by pressing the RESET-key. Pressing it once mutes the alarm tone. Pressing it again resets all 
alarms. However, if the alarm cause has not been eliminated, the alarm will appear again. 

Alarms can either be reset in the standard window for each single unit or in the bus configuration overview by marking 
all bus participants for all units. 


c7000 
The alarms for one unit are reset with the command "alarmreset" or"ar". 
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Operate Components 
focus farm—in—@4 Aux. Ports/Aux. Alarm 
\delay Ss Alarm parameter: 
Alarm delay @ 
Unit name 11 17432] 
Config 
return jeux, aleve} 4 In the first line you can type in the alarm text which you want to be displayed in case 
xterner-Alarmin OT of the alarm. © 
letive = By setting the parameter "ACTIVE" on 1 you add an external alarm to the configuration. 
o-IN 8 With "0" you disable the ext. alarm. @ 
ommonalarm -0- 
poles 7 Alarm parameters: 
bas -. Digital input © 
mit nem ; Lanse Common alarm release @ 
- Alarm priority @ 
Alarm delay @ 
Operate 
return Aux. Ports/Unit alarms 
. delay Concerning the unit alarms, you can adjust the alarm delay for the fire alarm ®, water 
jfirealarm = alarm @, water flow alarm @, phase failure @ and bus alarm ©. 
\waterdetector Ss 
jwaterflow Ss 
|phase-failure Ss 
jbusalarm Ss 
|G __Unit nome 11 17832] 
Confi In this window you can assign digital inputs to unit alarms (@-@)a, determine, whether 
‘onfig f : 
~ the corresponding alarm releases a common alarm (@-@)b and assign the alarm to 
return a relay (0-@)c. 
irealarm oS 8 1. Fire @, by an external smoke and temperature sensor 
peakerderecrer< ® +H 2. Water @ by an external water detector 
Jrhase-failuce @ 6 3. Water flow failure © by a flow sensor 
WAL ERS o ice =e, ce 4. Phase failure @ by a phase control module 
roomhishrress. 5  -8- 8 5. Busalarm ®, 
Unit name i l 17:32} 8. Address conflict @, these alarms are detected by the controller and need 
neither sensor nor digital input. 
Aux. alarm Unit alarms 


Operate @ fire 

@ water 

@ flow 

@ phase 
Obus 

@ fire 

@ water 

@ flow 

@ phase 

© busalarm 
@ adrconflict 


alarmdelay 7 
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10.4 Alarm texts 


Cause 


Alarm message 


LP switch/LP threshold passed under 


LOW PRESSURE 1 


Compressor 1 off 


HP switch/HP threshold exceeded 
Internal compressor power switch 


COMP 1 FAILURE/HP 


Compressor 1 off 


LP switch/LP threshold passed under 


LOW PRESSURE 2 


Compressor 2 off 


HP switch/HP threshold exceeded 
Internal compressor power switch 


COMP 2 FAILURE/HP 


Compressor 2 off 


Temperature switch/heating MCB 


E-HEAT # FAILURE 


Heating # off 


Humidifier MCB 


HUMIDIFIER # FAIL 


Humidifier # off 


Airflow differential switch 


AIRFLOW FAILURE # 


all components off 


Filter differential switch 


FILTER ALARM 


Fan speed increase according to parameter 
“Filter offset” 


External alarm signal 


EXTERNAL ALARM # 


no direct effect* 


Conductivity >5uS 


HUMIDIFIER # 5S 


no direct effect* 


Conductivity >20yS 


HUMIDIFIER # 20uS 


Ultrasonic humidifier off 


Pump # MCB triggered 


PUMP # FAILURE 


Pump # off 


Drycooler # MCB triggered 


DRYCOOLER # FAIL 


Drycooler # off 


Water detector 


WATER ALARM 


Humidifier off 


Return air temp. > limit value 


RETURN AIR TEMP TOO HIGH 


no immediate effect 


Return air humidity > limit value 


RETURN AIR HUM TOO HIGH 


no immediate effect 


‘Supply air temp. > limit value 


SUPPLY AIR TEMP TOO HIGH 


no immediate effect 


‘Supply air humidity > limit value 


SUPPLY AIR HUM TOO HIGH 


no immediate effect 


Water temp. > limit value 


WATER TEMP TOO HIGH 


no immediate effect 


Return air temp. < limit value 


RETURN AIR TEMP TOO LOW 


no immediate effect 


Return air humidity < limit value 


RETURN AIR HUM TOO LOW 


no immediate effect 


Supply air temp. < limit value 


SUPPLY AIR TEMP TOO LOW 


no immediate effect 


Supply air humidity < limit value 


SUPPLY AIR HUM TOO LOW 


no immediate effect 


Water temp. < limit value 


WATER TEMP TOO LOW 


no immediate effect 


Fire/smoke detector 


FIRE ALARM 


all components off 


Phase failure, excess voltage, undervoltage, 
asymmetry, phase sequence 


PHASE FAILURE 


all components off 


Tolerance exceeded 


SENSOR # EXCESS 


faulty sensor # excluded 


Measured voltage/current out of defined range 


SENSOR # DEFECT 


faulty sensor # excluded 


Thermostat at the hotgas reheat triggered. 


HG-HEAT FAILURE 


HG reheat solenoid valve will be closed. 


Pressure sensor or cable EEV defective 


PRESS.SEN.ERR. EEV 


Valve opening remains in actual position. 


Temp.sensor or cable EEV defective 


TEMP.SEN.ERR. EEV 


Valve opening remains in actual position. 


Stepper motor EEV defective 


STEPPER ERR. EEV 


Valve opening remains in actual position. 


S485 bus connection faulty 


UNRELIABLE EEV 


Valve is closed after 15 seconds. With the 
option "manual override switch" an OPEN/ 
CLOSE operation is possible. 


# stands for a number. 


* the corresponding alarm can be configured to release a common alarm which can control further equipment by a digital output. 


“* the alarm text can be configured. 
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Alarm messages (—uPC alarms) 


Cause 


Alarm message 


Effect 


RS485 bus connection faulty 


yPC COMM.LOSS 


Compressor is switched off. 


Sensor failure analog input B3 - suction gas temperature 


DEFECT SENSOR B3 


Compressor is switched off. 


Sensor failure analog input B4 - hot gas temperature 


DEFECT SENSOR B4 


Compressor is switched off. 


Sensor failure analog input BS - condensation pressure DEFECT SENSOR B5 Compressor is switched off. 
Sensor failure analog input B6 - evaporation pressure DEFECT SENSOR B6 Compressor is switched off. 
max. condensation press. exceeded (>43,5 bar) MAX DISCHARGE PRESS. | Compressor is switched off. 


min. suction gas press. passed under (<3,3 bar) 


Hot gas temperature too high 


MIN. SUCTION PRESS. 


Compressor is switched off. 
Compressor is switched off. 


press. difference pc-po lower than limit value (4bar) PRESSURE DIFF. LOW Compressor is switched off. 
compressor does not start, defective wiring COMP. START FAILED Compressor is switched off. 
a exceeds max. time outside the normal operative zone Compressor is switched off. 
Superheat too low - EEV alarm SUPERHEAT LOW Compressor is switched off. 
MOP alarm - EE valve MOP ALARM Compressor is switched off. 
Suction gas temperature too low - EE valve SUCTION TEMP LOW Compressor is switched off. 
Evotunes alarm EVOTUNES, Compressor is switched off. 


EVO control alarms (LOP, MOP, low superheat, low suction gas 
temperature) 


EVO REGULATION 


Compressor is switched off. 


EVO system alarms (sensor failure) 


general inverter alarm (further inform. in the menu “Info/..../ICC")* 


no communication to the inverter, inverter power failure 


EVO SYSTEM 


INVERTER COMM.LOSS 


Compressor is switched off. 
Compressor is switched off. 
Compressor is switched off. 


pc: Condensation pressure 
po: Suction gas pressure 


* Further information can be obtained in the menu “Info/components/cooling/ 


ICC/more/more" in menu item “inverter error’. 


Treatment of pPC alarms 


With all pPC alarms except the one with an orange background an extended 
alarm management is started, which is described in detail below. 


When the uPC detects an alarm, the compressor is switched off by the uPC. The IOC has no effect on this. Most of 
the alarms are automatically reset by the yPC, this usually takes less than 30 seconds, so that the compressor can be 
automatically restarted after the compressor pause (180 seconds, pre-configured in the uPC) or after the minimum 
restart cycle (360 seconds, pre-configured in the PC). 


The "Discharge temperature alarm” is not reset by the HPC and must be manually be reset. 


The " alarm and the " 

alarm" are not reset by the pPC (depending on the inverter error code some of the “general inverter alarms are reset 
by the pPC) and are treated by the IOC in a special way. 

These alarms are automatically reset maximally 5 times in 24 hours by the IOC. However, if the same alarm occurs 
6 times within 24 hours, it must be manually reset. 


The IOC resets the alarm 210 seconds after the occurence of the alarm. 

All uPC alarms are inhibited for 240 seconds after the occurence by the IOC, i.e. the alarms are not displayed by the 
"state" command or notified to the C7000AT. Only if they are still active after 240 seconds, an alarm is released. 

In the event log, however, the alarm is immediately listed. 

An alarm reset caused by the IOC appears as "Automatic alarmreset to pPC". 

A manual alarm reset (e.g. via the C7000AT) is displayed as "Alarmreset to uPC". 
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10.5 Alarm texts in the case of hardware errors 
These alarms are edited by the terminal program as following: 


HARDWARE ERROR Nr. 13 (Ext ID:Set I0-ports) 


IIC bus reset!!! . 
The following errors are edited: 


Nr. Erase sector 6 flash 2 error 

Nr. Write in sector 6 flash 2 error 

Nr. Erase sector 7 flash 2 error 

Nr. Write in sector 7 flash 2 error 

Nr. Read of digital input error 

Nr. Write of digital output error 

Nr. Read of analoge input error 

Nr. Write of analoge output error 

Nr. Digital extension card error 

Nr. Cannot select extension port 

Nr. Analoge extension card error 

Nr. Analoge extension card: cannot read input 
Nr. Analoge extension card: cannot set output 
Nr. Ext ID:Set I0-ports 

Nr. Write bht in EEIO 

Nr. Data read from VCM 1 

Nr. Read of ext ID 

Nr. Read VCM 1 conf 

Nr. id VCM 2 conf 
Nr. behrg in EEIO 
Nr. VCM 
Nr. VCM 
Nr. VCM 
Nr. VCM 
Nr. VCM 
Nr. VCM 
Nr. VCM 
vVCM 
vVCM 
VCM 
vVCM 
VCM 
Nr. 32 i VCM 
Nr. i VCM 
Nr. ite VCM 
Nr. i VCM 
Nr. i vCM 
Nr. vVCM 
Nr. vcM 
Nr. VvVCM 
Nr. vVCM 
Nr. VCM 
Nr. Data read 


1 
1 
2 
2 
2 
3 
3 


8 
9 
0 
1 
3 
4 
5 
€ 
iP 
8 
0 
1 


MHP DEORE HOB EEO HOE BQ 


bht: battery holding time 
behrg: battery charge 
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